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The  plan  of  this  work  is  easily  described.  lo  it  will  be  found 
a  tolerably  comprehensive  account  of  the  insects  which  inhabit 
England,  together  with  the  principal  details  of  their  Btructure, 
and  the  most  interesting  incidents  of  their  mode  of  life. 

As  this  is  not  a  work  on  comparative  anatomy,  but  treats  of 
'  Insects  at  Home,'  a  greater  stress  is  laid  on  the  habits  of  the 
insects  than  on  their  anatomy.  Still,  inasmuch  as  a  general 
knowledge  of  the  various  parts  of  an  insect  and  of  the  terms 
applied  to  them  is  absolutely  necessary  for  all  who  wish  to 
study  the  subject,  however  superficially,  I  have  given,  together 
with  the  different  groups  of  insects,  those  portions  of  their 
stnicture  which  serve  to  dietinguish  them  from  their  fellows. 

Moreover,  there  will  be  found  prefixed  to  the  description  of 
the  chief  groups  chart-drawings  of  their  anatomy,  so  as  to 
tnable  the  reader  to  recognise  the  various  portions  of  an  insect 
when  he  examines  it.  I  am  led  to  do  this  by  the  remem- 
brance of  theditBcultiea  undergone  bymyself  during  my  earlier 
years  of  entomology.  In  those  days  the  only  works  which 
gave  illustrations  as  well  as  names  were  so  few,  and  so  costly, 
that  they  were  poflitively  out  of  my  reach  as  much  as  if  they 
had  never  existed.  I  have  therefore  endeavoured  in  this  work 
to  supply  that  want  which  I  felt  so  severely,  and  have  so 
arranged  the  work  that  no  reader  need  be  puzzled  as  to  the 
difference  botl^e^D  maadible,  maxilia,  labium,  and  mentum, 
as  I  was  in  '**yi]ftHifttJi**'^ii  example,  the  chart-drawing  Co 
page  9  d<  ^^V^  ^ture  of  a  Beetle,  and  is  in  f348 
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points  in  which  the  Bees,  Wasps,  Ants  and  their  kin  differ 
from  the  Beetles ;  and  that  on  page  385  performs  the  same 
service  with  regard  to  the  Moths  and  Butterflies. 

In  the  Woodcuts  which  are  inserted  in  the  text  the  num- 
bered figures  represent  insects,  and  those  to  which  letters  arc 
attached  represent  the  most  important  details  of  those  insects. 
It  is  by  means  of  such  details  that  entomologists  are  enabled 
to  arrange  insects  in  some  definite  system,  and  so  to  enable 
anyone  who  is  acquainted  with  them  to  identify  an  insect 
which  he  has  never  before  seen. 

The  reader  may  probably  notice  that  these  figures  of 
insects  are  but  slightly  shaded,  and  in  many  cases  are  little 
but  outline.  This  is  intentional,  and  the  shading  is  omitted 
in  order  that  the  reader  may  supply  its  place  by  colour.  In 
every  case  where  red,  yellow,  or  light  hues  of  any  tint  are  to  bo 
used,  their  place  is  left  as  nearly  blank  as  possible ;  and,  as 
the  insects  are  described  fully  in  the  text,  there  will  be  no 
difficulty  in  applying  the  colours.  I  would  recommend  a 
liberal  use  of  ox-gall  in  mixing  the  colours,  so  as  to  neutralise 
the  oily  lines  of  the  printer's  ink. 

Should  the  reader  wish  to  colour  the  page-size  engravings, 
he  must  first  prepare  them  with  a  little  size,  or  otherwise  the 
colours  will  run.  It  will  be  found  better,  in  order  to  bring 
out  the  insects  more  boldly,  either  to  leave  the  background 
uncoloured,  or  to  put  in  the  colours  as  lightly  as  possible.  I 
very  strongly  recommend  the  possessor  of  the  work  to  colour 
these  illustrations,  as  he  will  thus  fix  the  insects  firmly  in 
his  mind,  and  quadruple  the  value  of  the  volume  to  other 
readers. 
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1.  Tiger  Beetle  (CiemtMa  eampestris) 

on  the  wing. 

2.  Great   Green  Grasshopper  {Jcfida 

viridissima)  depositing  its  eggs  in 
the  ground. 

3.  Dragon   Fly  (^aehna  grandis)  in 

chase  of  prey. 

4.  Great  Sbez  {Sirex  gigoB)  depositing 

its  eggs. 
6.  Hornet  (  Veapa  crabro)  eating  a  Bed 
Admiral  Batterfly. 

6.  Swallow-tail  Batterfly  {PapUio  Ma- 

ckaon)  flying. 

7.  Light  Crimson  Underwing  {Catocala 
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ing. 
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feeding  while  on  the  wing. 


PLATE  L 

TIGER     BEETLES     AND     BOM- 
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1.  Cicindela  sylvatica  and  lanra. 

2.  Cicindela  maritima  and  larva. 

3.  Cicindela  germanica  and  larva. 

4.  Broscns  cephalotes. 

5.  Brachinus  crepitans. 

6.  Carabus  monilis. 

Pujrrs: — 
Bramble  (Rvhus  frutieoms).    Above. 
Heath    {Erica   cinerea).      Right    of 

middle. 
Lavender  Thrift  {Statice  Limonium), 

Left  of  middle. 
Fern  (Pterii  aqmlina).    Above  heath. 
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GROUND  BEETLES     To  face  p.  1% 

1.  Lebia  cmx-minor. 

2.  Calosoma  inquisitor. 
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4.  Cychrus  rostrafcns. 
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Rohur),    Above. 
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1.  Dyticus  marginalis  (male). 
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3.  Gyrinus  natator  (and  under). 
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Arrow-head  {SagUtaria  sagitHfolia). 

Left  upper  comer. 
Creeping  Mouse-ear  {Mgoaotisrepens), 

Right  upper  comer. 
Bristle-stalk  Club-rosh  {Scirpua  ie- 

tacetu).    Under  Myosotis. 
Water  Feather-foil  {Hottonia  palus' 

trie).    Under  arrow-head. 
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PLATE  IV. 

BOVE  BEETLES  ASD  BURYING 
BEETLES         .     To  face  p.  76  | 

1.  BoletobiuB  atricapillns. 

2.  Ocypus  olens  (eggs  below). 

3.  StaphylinuB  csssreus. 
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1.  Getonia  aorata. 

2.  Mololontha  Tolgaris  (male). 

3.  Geotropes  stercorarius. 

4.  Lucanos  cervus. 

5.  Locanuscenrus,  larra  (yeiyyoong). 

6.  Cetonia  aorata,  larya  (three  parts 
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7.  Cetonia    aorata    (pupa    cases   or 

cocoons). 

8.  G^otrupes      stercorarios,      larra  ' 

(young).  i 

9.  Melolontha  vulgaris,  larva  (three  | 

parts  grown). 
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1.  Lampyris  noctiluca  (male). 

2.  Lampyris  noctiluca  (female). 

3.  Meloe  cicatricosus  (male). 

4.  Meloe  deatricoflos  (female). 


5.  Meloe    cicatricosos,    larva    (full 

grown). 

6.  Fhytonomos  tigrinos. 

7.  Lizos  bicolor. 

8.  Lixus  bicolor,  nest, 

9.  Aromia  moschata. 

10.  Clytus  arietis. 

11.  Cassida  murina. 

12.  Ck>ocinella  septempunctata. 

Plants: — 

Willow  (Salix  alba).    Above. 
Wild  Carrot  {Daucus  carota).    Left 
of  middle. 
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AND  CRICKETS    .     Toface.p.  228 

1 .  Forficula  gigantea. 
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4.  Blatta  gennanica  (egg-case). 

5.  Gryllotalpa  vulgaris. 

6.  Giyllus  campestns. 

Plants: — 

Great    Bindweed     (Contnlvulus    sc- 
pium).    Above. 

Purple  Clover  (7>(/l)/m»i  pratense). 
Right  of  middle. 
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DRAGON-FLIES,        MAY-  FLIES, 
AND  CADDIS    .      7b  face  p.  266 

1.  Ephemera  vulgata. 

2.  Ephemera,  larva. 

3.  Libellula  deprcssa. 

3a.Libellala    emerging    firom    pupa- 
ciwe. 

4.  Libellula,  larva. 

5.  Calopteiyz  virgo. 

6.  Agrion  minium. 

7.  Pbryganea  grandis. 

8.  Phrygan<^  larva  cases,  or  caddis. 

Plants: — 

Flowering  Rush   {Butomus  umbdla- 

tits).    In  centre. 
Mare*s  Tail  (Hippuris  mdgaris).     On 

right. 
Water  Bistort   (M^onum    amphi- 

hwm).    On  left. 
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2.  Cimbez,  oooooo. 
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6.  Cynips  Kollari. 

7.  Sirez  jarencus  (male). 

P1.AICT8: — 
Oai,  Fir,  and  Hawthorn. 
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spider. 
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3.  Trogus  atropos. 
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Caterpillar  of  Death^s  Head  Moth. 
In  middle. 
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Willow.    Above. 
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with  mud-nests  of  Spider. 

Wood  Sorrel  ( Oxalis  acetosdla).    Be- 
low. 
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4.  Vespa  arborea  and  nest. 
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6.  Andrena  Trimmerana. 

7.  Cilisea  hemorrhoidalis. 

8.  Nomada  mficomis. 
9*  Stylope  melitt^e. 


Plamts: — 
HarebelL 

Common  Heath  {EHea  emen),  with 

nest  of  Enmenes. 
Ivy. 

PLATE  XIL 

HUMBLE  BEES    .      lb  face  p.  370 

1.  BomboB  Inoorom  (female). 

2.  BomboB  mnacorom  (fiamale). 

3.  Apathns  vestalis  (female.) 

4.  Eucera  longicomifl  (male). 

PLAirrs: — 

Hawthorn.    Above. 

Sea  Campion  (SUene  mariHma),    Be- 
low. 
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2.  Vanessa  Atalanta. 

3.  Vanessa  cardui. 

Plakts: — 
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middle. 
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HAWK  MOTHS      .     Ihface  p.  422 

1 .  Acherontia  atropos. 

2.  Acherontia  larva. 
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Plant: — 
Potato. 
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NIGHT  FLIERS    .     To  face  p.  444 

1.  Chelonia  caja. 

2.  Lasiocampa  quercus. 

3.  Satumia  carpini. 

4.  Dicranura  vinula. 

PULNTS : — 

Oak  and  Willow. 
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76.  Anterior  margin.  7c.  Posterior  angles.  Id.  Posterior  margin.  7^. 
Anterior  angles.  8.  Prostemum,  or  under  surface  of  thorax.  8a.  Sternum. 
86.  Insertion  of  ooxae.  9.  Mesothorax  and  upper  surface  of  abdomen.  9a. 
Mesothorax  alone.  96.  Abdomen,  upper  surface  alone.  10.  Metastemum 
and  abdomen.  10a.  Metastemum  alone.  106.  Abdomen,  under  surface 
alone.  10c.  Parapleura,  or  side-pieces.  lOd.  Epistema,  or  breast-pieces. 
12.  Scutellum.  Lege, — 11.  Anterior  or  first  pair  of  legs.  11a.  Tarsi,  or 
feet  116.  Tibia,  or  shank,  lie.  Femur,  or  thigh,  llc^.  Trochanter. 
We,  Coxa.  13.  Intermediate  pair  of  legs.  16.  Posterior  pair  of  legs. 
The  Wvnge. — 14.  Elytra.  14a.  Suture.  146.  Lateral  margin.  14c.  Apex. 
\\d.  Base.  14c.  Disc.  16.  Wings  folded  on  abdomen.  17.  Left  wing 
expanded.     18.  Bight  wing  folded 9 

IL — 1.  Dromius  quadrimaculatus.  2.  Lebia  cyanocephala.  3.  Tarns  axil- 
laris. 4.  Clivina  fossor.  6.  Notiophilus  biguttatus.  a.  Dromius,  maxilla. 
6.  Cicindela,  head.  c.  Cicindela,  maxillary  palpus,  d.  Tarus,  labial  palpi. 
e.  Notiophilus,  maxillaiy  palpi.    /.  Lebia,  maxillary  palpi  .16 

III. — 1.  Nebria  brevicoUis.  2.  Pogonus  luridipennis.  3.  Pristonychus  terri- 
cola.  4.  Sphodrus  leucopthalmus.  6.  Calathus  cisteloides.  a.  Kebria, 
labial  palpi.  6.  Nebria,  maxiUary  palpus,  c.  Pogonus,  labial  palpi,  d. 
Pogonus,  maxillary  palpus 36 

IV. — 1.  Anchomenus  dorsalis.  2.  Pterostichus  madidus.  8.  Amara  obsoleta. 
4.  Harpalus  sneus.  6.  Stenolophus  Skrimshiranus.  a.  Pterostichus,  right 
mandible.  6.  Pterostichus,  maxillary  palpus,  c.  Harpalus,  under  side  of 
leg.    d,  Harpalus,  right  mandible,    c.  Harpalus,  maxillary  palpus    .        .41 

V. — 1.  .£pys  marinus.  2.  Philocthus  biguttatus.  3.  Notaphus  [Bembidium] 
fnmigatus.  4.  Bembidium  quadriguttatum.  6.  Bembidium  pallidipenne. 
a.  .£pys,  maxillary  palpus.  6.  .Spys,  labial  palpi,  c.  JEpys,  labrum. 
d.  iEpys,  right  mandible,    e.  .Spys,  antenna 47 

VL — 1.  Agabus  biguttatus.  2.  Hydrophilus  duodecim-pustulatus.  3.  Hali- 
plus  Tariegatus.  4.  Cnemidotus  caesus.  6.  Pclobius  Hermanni  a.  Dyticus, 
process  of  metastemum.  6.  Dyticus,  maxillary  palpus,  c.  X>yticus,  an- 
terior leg  of  male.  d.  Dyticus,  labial  palpi,  c.  Gyrinus,  posterior  leg. 
/.  Gyrinus,  antenna 6b 
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VII. — 1.  Falagria  sulcata.  2.  Aleochaia  fuscipes.  3.  Atemelefl  emarginatus. 
4.  Ozypoda  luteipeimis.  6.  Homalota  bnmnea.  a.  StaphylinuB,  anterior 
tarsuB  of  fenuile,  undilated.  &.  Staphjlinus,  anterior  tarsus  of  male, 
dilated,  c.  Staphylinos,  dosing  its  wings  with  extremity  of  its  tail,  d, 
Falagria,  mazillaiy  palpm.  «.  Falagria^  right  mandible.  /.  Falagria, 
labial  palpL    g.  Falagria,  antenna 68 

VIII. — 1.  G^yiophena  gentilis.  2.  Qaedius  dilatatns.  3.  Creophilns  mazil- 
losns.  4.  Philonthus  marginatus.  5.  Xantholinus  glabratns.  a.  Philon- 
thus,  right  mandible,  b.  Quedios,  ri^t  mandible,  c,  Philonthns,  labial 
palpi,    d,  Quedius,  labial  palpi,     e.  Philonthus,  antenna  .         .  .72 

IX. — 1.  Stilicus  fragilis.  2.  Stenus  bimaculatus.  3.  Omaliura  florale.  4. 
Prognatha  quadricomis.  5.  Micralymma  brevipenne.  a.  Stenus,  ligala. 
b.  Stenus,  left  mandible,  c.  Stilicus,  right  mandible,  d.  Prognatha, 
mazillaiy  palpus,  e.  Prognatha,  labium.  /.  Stilicus,  maxillary  palpus. 
ff.  Stenus,  maxillary  palpus 82 

X. — 1.  Necrodes  littoralis.  2.  Scydmaenus  tarsatus.  3.  Anisotoma  cinna- 
momea,  male.  4.  Agathidium  IsBTigatum.  5.  Moligethes  encus.  a.  Scyd- 
maenus, antenna,  b.  Heligethee,  maxilla,  c.  Anisotoma,  labial  palpi,  d. 
Necrodes,  maxillary  palpus,  e.  Necrodes,  labium.  /.  Necrodes,  antenna. 
g.  Anisotoma,  antenna 92 

XI. — 1.  Rhizophagus  ferrugineus.  2.  Colydium  elongatum.  3.  Anommatus 
duodecim-striatus.  4.  Ciyptophagus  pilosus.  6.  Mycetophagns  quadripus- 
tulatus.  6.  Dermestes  murinus.  a.  Rhizophagus,  antenna,  b.  Colydium, 
antenna,  c.  Anommatus,  antenna,  d.  Dermestes,  pupa.  e.  Colydium, 
larya.  /.  Dermestes,  larva,  g.  Cryptophagus,  antenna,  h.  Mycetophagus, 
antenna,    t.  Dermestes,  antenna 100 

XII. — 1.  Byrrfaus  fasciatus.  2.  Elmis  seneus.  3.  Heterocerus  flexuosus.  4. 
Hydrous  piceus,  male.  a.  Byrrhus,  antenna,  b.  Elmis,  antenna,  c. 
Heterocerux,  antenna,  d.  Hydrous,  fore  leg  of  female,  e.  Hydrous,  an- 
tenna of  male.    /.  Hydrous,  larva 106 

XIII. — 1.  Typhosus  fumatus.  2.  Cercyon  anale.  3.  Dorcus  parallelopipedus. 
4.  Agrilus  biguttatus.  5.  Elatcr  sanguineus,  a.  Agrilus,  antenna,  b. 
TyphoDus,  head  of  female,  e.  Elater,  antenna,  d.  Elater,  head,  under 
side.    e.  Elater,  larva.    /.  Agrilus,  larva 120 

XIV. — 1.  Campylus  linearis.  2.  Telephorus  fuscus.  3.  Clerus  formicarius. 
4.  Anobium  striatum.  6.  Mezium  sulcatum,  a.  Mezium,  side  view.  b. 
Mezium,  antenna,  c.  Anobium,  antenna,  d,  Anobium,  larva,  e.  Clerus, 
larva.   /.  Telephorus,  larva 131 

XV. — 1.  Blaps  mortisaga.  2.  Diaperis  boleti.  3.  Tenebrio  molitor.  4. 
Melandrya  caraboides.  6.  Orchesia  undulata.  a.  Blaps,  larva,  b.  Melan- 
diya,  larva,  c.  Tenebrio,  larva,  d.  Blaps,  antenna,  e.  Diaperis,  antenna. 
/.  Tenebrio,  antenna,    g.  Melandrya,  antenna.    A.  Orchesia,  antenna       .  144 

XV.* 1.  Sitaris  humeralis.   2.  Clerus  apiarius.    3.  Drilus  flavescens,  female. 

4.  Drilus  flavescens,  male.  6.  Rhipiphorus  paradoxus,  a.  Balaninus 
nnemm,  head,  b,  Rhipiphorus,  larva,  e,  Rhipiphorus,  antenna,  male.  d. 
Rhipiphoms,  antenna,  female,    e,  Melod,  young  larva,  magnified       .        •  147 
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XVL — 1.  Fyroehroa  ooocinea.  2.  Anaspis  rafleoUis.  3.  Lytta  Teeusatoria. 
4.  Bmchiis  rafimaQos.  5.  PlatyrhiDos  latiroBtris.  a,  Fjioehzoa,  larva. 
b,  Platjriiiniis,  larva,  c.  Bruchos,  larva,  d,  Pyroehxoa,  antenna,  e, 
Lytta,  antenna.  /.  Bruchos,  antenna,  g.  Platjrhinus,  antenna.  A. 
Anaepis,  antenna,    i.  Lytta,  clawB.    j.  Platyrhinns,  tarsus  .140 

XVIL — 1.  Attelabus  cureolionoidee.  2.  Bhynchites  Baochns.  3.  Apion 
cardnomm.  4.  Sitones  lineatus.  6.  Cleonus  nebulosos.  a,  Attelabus, 
antenna.  6.  Bhynchites,  antenna,  c.  Apion,  antenna,  d.  Attelabus, 
tarsus,  e.  Bhjnchites,  tarsus.  /.  Apion,  tarsus,  g.  Rhjnchites,  mazillAry 
palpus.    A.  Rhynchites,  labium 165 

XVm. — 1.  Molytes  germanus.  2.  Otiorhjnchus  picipes.  3.  Pissodes  pini. 
4.  Anthonomus  pomorum.  5.  Balaninus  nucum.  a.  Otiorhjnchus,  antenna. 
b.  Otiorhynchus,  larva,  c.  Anthonomus,  antenna,  d,  Anthonomus,  maxil- 
lary palpus,    e.  Anthonomus,  labial  palpi.    /.  Balaninus,  pupa  .171 

XIX. — 1.  T^cbius  venustus.  2.  Orchestes  fagi.  3.  Orobites  cyaneus.  4. 
Cceliodee  querdis.  5.  Sitophilus  oryzse.  a.  Coeliodes,  head,  b,  Orchestes, 
head.    c.  Orchestes,  hind  leg.    d.  Orchestes,  antenna        .        .  •  .181 

• 

XX. — 1.  Hylesinus  crenatus.  2.  Scolytus  destructor.  3.  Prionus  coriarius. 
4.  Tomicus  typographicus.    6.  Callidium  violaceum.    a.  Prionus,   larva. 

b.  Tomicus,  larva,    c.  Scolytus,  larva 187 

XXI. — 1.  Gracilia  pygmsea.  2.  Strangalia  armata.  3.  Astinomus  sedilis. 
4.  Pogonocerus  pilosus.     5.  Rhagium  inquisitor 198 

XXII. — 1.  Donacia  Menyanthidis.  2.  Crioceris  merdigera.  3.  Chrysomela 
Staphylaea.  4.  Cryptocephalus  coryli.  5.  Timarcba  laevigata,  a,  Chryso- 
mela, antenna,  h.  Cryptocephalus,  aDtenna.  c.  Cryptocophalus,  labial 
palpi,  d.  Cryptocephalus,  miaxillary  palpus,  e,  Donacia,  antenna.  /. 
Crioceris,  antenna 20^ 

XXIII. — 1.  Prasocuris  beccabungse.  2.  Phyllotreta  brassicw.  3.  Paylliodes 
hyoscyami.  4.  Cassida  viridis.  5.  Triplax  russica.  a.  Phyllotreta,  larva. 
d.  Cassida,  larva,  c.  Cassida,  pupa.  d.  Cassida,  maxillary  palpus,  e. 
Cassida,  labial  palpi 210 

XXIV. — 1.  Coccinella  ocellata.  2.  Lycoperdina  bovistae.  3.  Trichopteryx 
atomaria.  4.  Pselaphus  Heisei.  5.  Claviger  foveolatus.  a.  Coccinella, 
larva,  b.  Coccinella,  maxillary  palpus,  c.  Coccinella,  labium,  d.  Cocci- 
nella, antenna,     e.  Coccinella,  leg 216 

XXV. — 1.  Pachytylus  migratorius.  2.  Thamnotrizon  cinereus.  a.  Forceps 
of  Forficula  gigantea,  male.  b.  Do.  female,  c.  Do.  Forftcola  auricularia, 
male.  d.  Do.  female,  e.  Blatta  orientalis,  egg-case.  /.  Do.  section,  g. 
Oryllotalpa,  inside  of  front  tibia,  h.  Do.  outside,  t.  Do.  labium,  j.  Do. 
maxilla  and  palpus 226 

XXVI. — 1.  Perla  maiginata.  2.  Limnephilus  bicolor.  3.  Phryganea  minor. 
4.  Leptocenis  ochraceus.    a.  Limnephilus,  labium,    b.  Limnephilus,  maxilla. 

c.  Labium,  female,     d.  Labium,  male.     e.  Anal  appendages,  or  clasper, 
male 264 
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XXVIL — 1.  Phlaothripe  coriacea.  2.  Cordulegaster  annulatus.  3.  Raphidia 
ophiopeia.  4.  Chiysopa  TolgariB.  5.  Osmyloa  chrysops.  a.  Egga  of 
Chzysopa 276 


XXYIIL — ^AjfATomr  op  a  htmsnoftbbous  insect. — thb  hobxr  (ybspa 
CBABBo).  1.  Head  and  parts  of  the  moath.  a.  Lingua,  or  tongae.  hb. 
Labial  palpi,  cc.  Maxillary  palpi,  dd.  MaxiUs.  ee.  Mandibles.  //. 
Eyes.  ^^,  Toruli,  or  beds  of  the  base  of  the  antennte.  hh.  Ocelli,  or 
simple  eyes;  sometimes  called  Stemmata.  i.  Clypens.  k.  Labrom.  /. 
Epipharynx.     2.  Thorax,     a.   Mesothorax.    bb,  Teguls.    e,  Scntelliim. 

d.  Frothorax.  e,  Postscntellum.  /.  Motathorax.  8.  Abdomen,  upper 
Burfiice.  4.  Abdomen,  profile.  5.  Head,  firont  view,  a  a.  Antennae,  b  b. 
Eyes,  ec,  OcellL  d,  Scutellum.  ee.  Mandibles.  6.  Thorax,  under  sur- 
face, a.  Bed  of  coxse  of  pro-legs,  b.  Sternum,  c.  Bed  of  coxae  of  inter- 
mediate legs.  d.  Bed  of  coxae  of  posterior  legs,  e.  Bed  of  neck.  7. 
Anterior  or  pro-legs,    a.  Tarsus.    6.  Tibia,    c.  Femur,    d.  Trochanter. 

e.  Coxa.  8.  Middle  or  intermediate  legs.  9.  Hinder  or  posterior  legs. 
10.  Right  wings,  a.  Costal  celL  b,  Extemo-medial  celL  c.  Intemo- 
medial  cell.  d.  Anal  cell.  e.  Marginal  cell.  /.  First  Submarginal  cell. 
g.  Second  Biscoidal  celL  h.  Second  Submarginal  ceU.  t.  Third  Sub- 
marginal  celL  k.  Fourth  Submarginal  cell.  /.  First  Discoidal  cell.  m. 
Third  Discoidal  celL  n.  First  Apical  celL  o.  Second  Apical  celL  11. 
Left  wings  separated 296 

XXIX.— 1.  Hylotoma  rosse.  2.  Croesus  septentrionalis.  8.  Athalia  spinamm. 
4.  Allantus  sciophularia.  a.  Croesus,  larva,  b.  Athalia,  larva,  c.  Al- 
lantus^  larva,  d.  Hylotoma,  antenna,  e,  Croesus,  antenna.  /.  Athalia, 
antenna,    g,  Allantus,  antenna 299 

XXX. — 1.  Cimbex  lutea.  2.  Tenthredo  zonatus.  8.  Cryptus  pallipes.  4. 
Lophyrus  pini.  a.  Cimbex,  larva,  b,  Lophyrus,  larva,  c.  Lophyrus, 
cocoon,    d.  Da  antenna,  male.    e.  Do.  antenna,  female     ....  801 

XXXI. — 1.  Ichneumon  proteus.  2.  Ichneumon  crassorius.  8.  Tiyphon 
rutilator.  4.  Cryptus  migrator.  5.  Fimpla  instigator,  a.  Tryphon,  larva. 
b,  Pimpla  instigator,  female,  profile  of  abdomen,  e.  Do.  dried  specimen. 
d.  Do.  seen  from  beneath,    e.  Do.  abdomen  of  male 821 

XXXII. — 1.  Microgaster  glomeratus.  2.  Mymar  pulchellus.  8.  Teleas 
elatior.  4.  Cleonymus  maculipennis.  a.  Telens,  antenna,  female,  b.  Do. 
antenna,  male.  c.  Microgaster,  larva  in  caterpillar  of  cabbage-butterfly. 
d.  Cocoons  of  Microgaster  alvearius 82C 

XXXni.— 1.    Chrysis  ignita.     2.   Mutilla  Europcea,  female.    8.    Mutill 
Europeea,  male.     4.   Formica  rufa,  winged  female.     6.   Do.   neuter  or 
wozlLer.    6.  Do.  winged  male,    a,  Formica  rufa,  labium,    b.  Do.  antenna, 
male.    e.  Do.  antenna,  worker 330 

XXXIV.— 1.  Fompilus  fuscus.  2.  Astata  boops.  3.  Mellinus  arvensis.  4. 
Crabro  quadrimaculatus.  5.  Cerceris  arvensis.  a.  Pompilus,  maxilla  and 
palpoB.  b.  Do.  labium,  c.  Mellinus,  mandible,  d.  Do.  labium,  e.  Do. 
maxilla  and  palpus.    /.  Crabro,  larva,    g.  Astata,  head  of  female  .  842 
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XXXV,— 1.  Vespa  enhto,  femAle.  2.  Veepa  Tolgaris,  female.  8.  Halictns 
mbicnndixs,  female.  4.  Dasypoda  hirtipes,  female,  a,  Vespa  crabro,  head 
of  male,  b,  Dasypoda,  leg  of  male,  e.  Do.  head  of  male.  d.  Halictus, 
head  of  male.  e.  Do,  abdomen  of  male.  /.  Vespa  vulgaris,  head  of  male. 
ff,  Vespa  arborea,  head,    h,  Vespa  Tulgaris,  head  of  female       .        .        .  349 

XXXVL — 1.  Cceliozys  simplex,  male.  2.  Do.  female.  3.  Melecta  annata, 
female.    4.  Osmia  mfa,  female.     5.  Megachile  centuncularis,  female  .  362 

XXXVII.— 1.  Anthidium  manicatnm.  2.  Bombus  lapidarius,  female.  3. 
Do.  neuter.  4.  Do.  male.  a.  Tongue  of  Anthidium.  b.  Tongue  of  Bombus. 
e.  Mandible  of  Anthidium 366 

XXXVIII.—1.  Apis  mellifica,  female.  2.  Do.  male.  3.  Do.  neuter,  a.  An- 
tenna, female,  b.  Hind  leg,  male,  e.  Tongue  of  male.  d.  Antenna, 
male.  e.  Mandible,  male.  /.  Hind  1^,  neuter,  ff.  Hind  leg,  female. 
k.  Sting  and  venom  glands         .        , ,        .  375 

XXXIX.— L  Front  view  qfhecd.  XL  Side  view,  in.  Fore  tww^.— 1-6.  Sub- 
costal nervules.  6,  7.  Discoidal  nervules.  8-10.  Median  nenrules.  11. 
Submedian  nerrure.  12.  Internal  nervure.  13-15.  Disco-ceUularnerrules. 
16.  Intemo-median  nervule.  17>  Median  nervure.  18.  Subcostal  nemire. 
a.  Costal  neiTure.  b.  Costa,  or  anterior  margin,  c.  Apex,  or  anterior  angle. 
d.  Posterior  or  hind  margin.  «.  Posterior  or  anal  angle.  /.  Interior  or 
inner  n^argiiv.  ff.  Base,  A.  Discoidal  celL  IV.  Hind  wing, — 1,  2.  Sub- 
costal nervules.  3.  Discoidal  nervule.  4-6.  Median  nervules.  7.  Sub- 
median  nermre.  8.  Precostal  nervure.  9.  Subcostal  nervure.  10.  Median 
nervure.  11,12.  Disco-cellular  nervules.  a.  Costal  nervure.  6.  Costa,  or 
anterior  margin,  c.  Apf*x,  or  anterior  angle,  d.  Hind  margin.  «.  Tail, 
or  caudal  appendage.  /.  Anal  angle,  g.  Abdominal  or  inner  margin.  A. 
Base.  V.  Underside  of  body. — 1-7.  Abdominal  segments.  8.  Caudal  or 
anal  extremity,  a.  Antennse.  b.  Tarsus,  c.  Tibia,  d.  Femur,  e.  Palpi. 
/.  The  head.    g.  The  thorax,     h.  Abdomen 385 

XL. — 1.  Gonepterjx  rhamni.  2.  Colias  edusa,  male.  3.  Pieris  brassicse. 
a.  Pieris,  larva,  b.  Do.  pupa.  c.  Do.  egg.  e.  Do.  palpus.  /.  Do.  head. 
g.  Do.  claw  of  foot,    d.  Larva  of  Colias 390 

XLI.— 1.  Vanessa  antiopa.  2.  Grapta  C.  album.  3.  Argynnis  aglaia.  a. 
Argynnis,  larva.     6.  Argynnis,  pupa 395 

XLII. — 1.  Arge  Galathea.  2.  Erebia  blandina.  3.  Apatura  Iris.  a.  Apa- 
tura,  non-walking  fore-leg.     5.  Do.  club  of  antenna,    c.  Do.  larva     .         .  404 

XLUL — 1.  Polyommatus  dispar,  female.  2.  Do.  male,  under  surface.  3. 
Polyommatns  Adonis.  4.  Hesperia  Paniscus.  5.  Hesperia  alveolus,  a. 
Polyommatus  dispar,  larva,    b, .  Do.  pupa.     c.  Do.  antenna,     d.  Do.  palpus  409 

XLIV. — 1.  Anthrocera  filipendulse.  2.  Sesia  apiformis.  3.  Deilephila 
cuphorbise.    a.  Deilephila,  larva,    b,  Anthrocera,  larva,    c.  Do.  cocoon    .  418 

XLV. — 1.  Zeuzera  aesculi.  2.  Cossus  ligniperda.  a.  Zeuzera,  larva,  b. 
Cossus,  larva     , ^29 

XLVI.— 1.  Callimorpha  Jacobese.  2.  Deiopeia  pulchella.  3.  Gastropacha 
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CHAPTER  I. 
INTRODUCTION. 

rnilERE  is  scarcely  a  branch  of  science,  however  interesting 
X  it  may  be,  which  does  not  at  first  repel  the  intending  student 
by  the  array  of  strange  words  with  which  the  treasures  of  know- 
ledge are  surrounded.  This  is  especially  the  case  in  Botany 
and  Zoology,  which  contain,  in  addition  to  the  usual  technical 
language,  vast  numbers  of  names  belonging  to  various  plants 
or  animals,  each  name  consisting  of  two  words,  one  denoting 
the  genus  and  the  other  the  species. 

That  many  have  been  deterred  from  pursuing  a  study  hedged 
about  with  such  difficulties  is  not  a  matter  of  wonder,  and  it 
is  much  to  be  regretted  that  writers  on  science  too  often 
increase  rather  than  lessen  the  difficulties  by  their  purely 
technical  mode  of  handling  the  subject.  The  real  cause  of  the 
general  repugnance  to  science  is  to  be  found  in  the  mode  of 
writing  adopted  by  too  many  scientific  writers,  who  forget  the 
first  principles  of  instructive  writing,  and  do  not  identify 
themselves  with  the  minds  of  those  whom  they  are  endeavour- 
ing to  teach. 

The  study  of  Entomology,  or  the  knowledge  of  insects,  has 
greatly  sufiTered  from  this  cause.  It  is  one  of  the  most  fas- 
cinating of  pursuits.  It  takes  its  votaries  into  the  treasure- 
houses  of  Nature,  and  explains  some  of  the  wonderful  series  of 
links  which  form  the  great  chain  of  creation.     It  lays  open 
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before  us  another  world,  of  which  we  have  been  hitherto  un- 
conscious, and  shows  us  that  even  the  tiniest  insect,  so  small 
perhaps  that  the  unaided  eye  can  scarcely  see  it,  has  its  work 
to  do  in  the  world,  and  does  it.  Among  the  insects,  too,  we  find 
not  only  instinct,  but  reason.  We  find  that  in  these  lesser 
creatures  the  passions  and  emotions  of  humanity  have  their 
counterparts*  Love,  for  example,  developes  itself  in  many 
ways,  and  so  does  hate ;  and,  indeed,  if  the  whole  list  of  human 
qualities  be  examined,  there  is  scarcely  one  which  cannot  be 
found  in  the  insect  world. 

The  habits  of  insects  are  very  mines  of  interesting  knowledge, 
and  it  is  impossible  carefully  to  watch  the  proceedings  of  any 
insect,  however  insignificant,  without  feeling  that  no  writer  of 
fiction  ever  invented  a  drama  of  such  absorbing  interest  as  is 
acted  daily  before  our  eyes,  though  to  indifferent  spectators. 
Thus,  even  in  the  mere  structure  of  insects  there  is  more  than 
enough  material  for  the  study  of  a  lifetime.  Putting  aside  the 
wonderful  internal  mechanism,  which  ought  to  be  examined 
when  practicable,  the  outward  form  is  full  of  interest.  We 
find  among  insects  a  variety  and  brilliancy  of  colour  that  not 
even  the  most  gorgeous  tropical  flowers  can  approach,  and  that 
some  of  our  dullest  and  most  insignificant  little  insects  are, 
when  placed  under  the  revealing  lens  of  the  microscope,  ab- 
solutely blazing  with  natural  jewellery.  The  variety  of  form, 
too,  is  quite  as  boundless  as  that  of  colour,  so  that  there  is 
much  excuse  even  for  the  mere  collector,  who  cares  nothing  for 
insects  imless  he  can  kill  them  and  set  them  in  rows  in  a  cabinet. 

In  the  following  pages  I  intend  to  describe,  as  far  as  possible 
within  so  limited  a  space.  Insects  at  Hom£,  and,  though  giving  the 
needful  scientific  information,  to  use  few  technical  terms,  and 
always  to  explain  those  which  of  necessity  must  be  employed. 

OuB  first  business  is  evidently,  when  treating  of  Insects  at 
Home,  to  define  precisely  what  an  insect  is.  This  seems  to  be  a 
simple  matter  enough ;  but  it  really  is  not  so,  the  question  being 
one  which  has  occupied  systematic  zoologists  for  many  years,  and 
which  is  even  now  rather  a  dubious  one  in  several  cases.  The 
word  insect  is,  as  a  rule,  employed  very  loosely  by  those  who  have 
not  studied  the  subject.  Spiders,  for  example,  are  generally 
called  insects,  and  so  are  woodlice,  centipedes,  and  a  variety 
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of  other  creatures  which  have  really  no  right  whatever  to  the 
title.     We  will  therefore  see  what  an  insect  really  is. 

Insects  are  technically  described  as  being  '  aHiculated  ani-' 
mcUs,  breathing  by  trachece,  divided  into  three  distinct  portions 
— viz,  the  head,  the  thorax,  and  the  ahdomen — passing  throiugh 
a  series  of  transformaiions,  and  having  in  the  perfect  or 
''  winged  "  stoite  six  articviated  legs  and  two  antennceJ* 

We  will  now  take  this  description  and  examine  it  in  detail. 
The  articulated  animals  are  formed  on  a  totally  different  plan 
from  the  vertebrates,  molluscs,  radiata,  or  other  divisions  of 
the  animal  kingdom.  Their  bodies  are  formed  of  a  series  of 
flattened  rings,  within  which  are  contained  all  the  muscles 
and  vital  apparatus.  It  will  be  seen  that  a  vast  number  of 
animals  come  within  this  definition,  which  includes  not  only 
the  insects,  but  the  Crustacea,  such  as  the  crabs,  lobsters, 
shrimps,  woodlice,  and  others;  the  Arachnida,  such  as  the 
spiders,  scorpions,  and  mites;  the  Myriapoda,  such  as  the 
centipedes  and  millipedes ;  and  the  Annelida,  of  which  the 
common  worm  is  a  familiar  example.  It  is  necessary,  there- 
fore, to  find  some  mode  of  distinguishing  the  insects  from  all 
the  other  articulates,  and,  after  much  trouble,  systematic 
naturalists  have  agreed  upon  the  short  formula  which  has 
already  been  given. 

It  is  there  stated  that  insects  breathe  through  '  tracheae.' 
Now  tracheae  are  tubes  composed  of  thin  membranes,  kept 
open  by  a  fine  but  stifi"  wiry  thread,  which  is  twisted  spirally 
throughout  the  whole  course  of  the  tube,  just  as  a  modem 
flexible  gas-tube  is  kept  open  by  a  spiral  wire,  no  matter  how 
it  may  be  twisted  or  bent.  This  is  absolutely  necessary  in 
insects,  for  the  tracheae  are  not  confined  to  a  single  portion  of 
the  body,  like  the  lungs  of  men  or  the  gills  of  fish,  but  per- 
meate the  entire  insect,  passing  through  all  the  limbs,  and  even 
reaching  to  the  claws  which  terminate  the  feet.  Any  of  my 
readers  who  wish  to  see  the  extraordinary  manner  in  which  the 
breathing  apparatus  is  disposed  over  the  whole  body  should 
look  at  the  plates  of  Strauss  Durckheim's  wonderful  work  on 
the  common  cockchafer,  a  work  to  praise  which  would  be 
simply  impertinent. 

I  strongly  advise  all  my  readers  to  examine  these  marvellous 
structures  for  themselves.     There  is  not  the  least  difficulty  in 
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finding  them,  for  the  real  difficulty  is  to  dissect  any  part  of 
the  body  without  finding  them.  The  largest  of  these  tubes 
are  those  which  run  along  the  sides  of  the  insect,  and  are  con- 
nected with  the  oval  openings  along  the  sides,  which  are  pos- 
sessed by  every  insect.  These  openings  are  called  spiracles, 
from  the  Latin  word  spiro^  because  through  them  the  insect 
breathes.  Any  insect  or  caterpillar  will  furnish  the  trachejB, 
but  the  larger  the  better.  They  should  be  severed  from  the 
body  by  a  pair  of  fine  scissors,  then  taken  out  with  a  pair  of 
forceps,  and  laid  on  a  glass  slide.  I  have  now  before  me  a 
preparation  of  the  tracheae  of  a  silkworm  which  I  made  twenty- 
two  years  ago,  and  it  is  not  the  least  damaged  by  keeping. 

These  tracheaj  afford  a  most  important  characteristic  of  the 
insects,  inasmuch  as  the  Crustacea  do  not  possess  them  at  all, 
and  the  Arachnida  generally,  though  not  always,  breathe  by 
means  of  internal  air-sacs. 

Next,  the  creature  must  be  divided  into  three  distinct  portions. 
This  is  the  signification  of  the  title  Insect,  which  is  derived 
from  two  Ijatin  words,  signifying  cut-into,  while  the  familiar 
Greek  name  of  Entoma  (from  which  the  word  entomology  is 
formed)  has  precisely  the  same  signification.  This  is,  perhaps, 
the  most  important  of  all  the  characteristics,  as  in  the  Crustacea 
and  Arachnida  the  head  is  merged  into  the  thorax,  so  that  they 
are  divided  into  two  portions  instead  of  three ;  while  in  the 
Myriapoda  and  Annelida  there  is  no  distinct  thorax,  and  some- 
times scarcely  a  distinct  head. 

Next  we  come  to  the  transformations  which  insects  have  to 
undergo  before  they  reach  their  perfect  or  adult  state.  All 
animals  really  undergo  a  course  of  transformation,  but  in  the 
insect  they  take  four  very  distinct  forms ;  namely,  the  Egg, 
the  Larva  (i.e.  caterpillar  or  grub),  the  Pupa  (or  chrysalis),  and 
the  Imago,  or  perfect  insect.  Any  of  my  readers  who  have 
had  silkworms  will  be  practically  acquainted  with  this  fact, 
and  will  jilso  know  that  the  larva  changes  its  skin,  or  moults, 
several  times  l>efore  it  assumes  the  pupal  form.  The  reason 
for  this  casting  of  skin  is  evident.  The  larva,  like  the  perfect 
insect^  is  made  of  a  series  of  flattened  rings,  or  rather,  of  a 
double  series  of  half  rings,  connected  along  the  sides  by  an 
clastic  membrane,  so  as  to  permit  the  creature  to  breathe  and 
oat. 
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Now,  the  upper  and  lower  portions  of  these  rings  are  com- 
paratively inelastic,  and  cannot  themselves  expand,  though 
they  can  be  opened  wider  at  the  sides  in  proportion  to  the 
interior  expansion  of  the  body.  Meanwhile,  the  larva  continues 
busily  its  sole  business,  that  of  eating,  and  increases  rapidly  in 
size,  so  that,  within  a  certain  time,  it«  skin  is  stretched  to  the 
utmost,  and  can  expand  no  more.  Still  the  larva  continues  to 
increase,  though  its  tight  integuments  cause  it  so  much  un- 
easiness that  it  ceases  to  eat,  and  at  last  the  overstretched 
skin  bursts,  and  the  larva  emerges,  clad  with  a  new  skin,  which 
has  been  forming  under  the  old  one.  As  soon  as  it  is  free,  it 
takes  a  number  of  deep  respirations,  and  in  half  an  hour,  or 
thereabouts,  is  so  much  larger  than  its  cast  skin,  that  to  put 
it  back  again  would  be  fetal.  This  process  is  repeated  until 
the  larva  is  about  to  assume  the  third  or  pupal  state. 

In  consequence  of  this  mode  of  development,  the  whole  of 
the  growth  is  completed  during  the  larval  state,  and,  however 
long  an  insect  may  live,  it  never  grows  after  it  has  attained  its 
perfect  form ;  and,  though  it  is  common  enough  to  find  insects 
though  of  the  same  species  yet  of  very  different  sizes,  the  larger 
have  not  grown  since  their  last  change,  nor  will  the  small 
specimens  ever  attain  the  dimensions  of  their  larger  relatives. 
In  a  measure,  the  same  rule  prevails  among  mankind,  and, 
though  some  may  be  giants  and  other  dwarfs,  the  dwarf  will 
never  become  a  giant,  nor  has  the  giant  ever  been  a  dwarf,  and, 
different  as  are  their  sizes,  both  ceased  to  grow  when  they 
attained  the  age  of  manhood. 

The  modes  of  passing  through  the  successive  changes  of  form 
are  exceedingly  variable  in  the  different  orders  of  insects,  and 
are  always  most  interesting  to  careful  observers.  I  shall  not 
mention  them  in  this  place,  but  shall  give  the  descriptions  of 
the  metamorphoses  together  with  the  history  of  the  different 
species. 

Next  in  order  comes  the  statement  that  all  true  insects 
have  six  legs  when  they  have  attained  the  perfect  form,  or 
Imago.  The  reader  will  see  that  tliis  definition  at  once  ex- 
cludes all  other  Annulata.  The  Crustacea,  for  example,  have 
a  considerable  number  of  legs,  and  the  Arachnida  are  eight- 
legged,  while  the  Myriapoda  are,  as  their  name  infers,  many- 
legged,   and   the   Annelida  have   no  legs   at  all.     It  is  true 
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that  in  some  insects  there  only  appear  to  be  four  legs,  but, 
in  these  cases,  the  apparently  missing  organs  may  be  dis- 
covered on  careful  examination,  much  reduced  in  size,  but  still 
present. 

A  similar  observation  may  be  made  with  regard  to  the  an- 
tennae, or,  as  they  are  popularly  called,  *  horns,'  or  *  feelers.' 
The  word  antenna  is  a  Latin  one,  signifying  the  yard-arm  of  a 
ship,  and  has  been  appropriately  given  to  these  organs.  In 
most  cases  the  antennae  give  great  character  to  the  aspect  of 
an  insect.  In  some  of  the  Beetles,  for  example,  they  are  slender, 
and  each  joint  is  so  lengthened  that  the  antennae  are  five  times 
as  long  as  the  body.  In  others  they  are  comparatively  short, 
sometimes  deeply  toothed  like  combs, .  sometimes  terminated 
with  a  round  club,  sometimes  with  the  ends  developed  into  a 
beautiful  fan-like  apparatus,  and  sometimes  looking  like  a 
number  of  coins  joined  together  by  a  string  running  through 
their  centre.  The  knob-tipped  antennae  of  the  butterflies  are 
an  unfailing  characteristic  whereby  these  insects  can  be  dis- 
tinguished from  the  moths,  with  their  sharp-tipped  antennae ; 
while  in  the  latter  group  of  insects,  the  antennae  of  the  male 
are  often  wide  and  feathered,  those  of  the  female  being  mere 
jointed  threads,  without  any  feathering  whatever.  Many  in- 
sects seem  to  be  altogether  without  antennae,  but,  like  the 
undeveloped  legs  already  mentioned,  they  can  be  found  in 
their  places,  though  so  small  as  to  escape  a  hasty  observation. 

Having  now  briefly  examined  the  general  characteristics  of 
insects,  we  will  take  them  in  detail. 

Among  the  insects,  the  Coleoptera,  or  Beetles,  are  acknow- 
ledged to  hold  the  first  rank,  their  development  being  more 
perfect  than  is  found  in  any  of  the  other  orders.  The  name  of 
Coleoptera  is  composed  of  two  Greek  words,  signifying  sheath- 
wings,  and  is  given  to  this  order  of  insects  in  consequence  of 
their  leading  peculiarity,  which  is,  that  the  upper  pair  of 
wings  is  modified  into  homy  or  leathery  cases,  called  elytra, 
useless  in  flight,  but  employed  in  protecting  the  membranous 
under  pair  of  wings,  which  alone  are  used  in  flight.  In  many 
Beetles  the  lower  pair  of  wings  is  not  developed,  and  in  a  few 
both  pairs  are  practically  wanting,  though  the  practised  eye  can 
always  detect  them  in  a  rudimentary  form.     The  wings  and 


DEFINITION  OF  A  BEETLE.  7 

elytra,  together  with  other  portions  of  the  Beetle,  will  presently 
be  figured  and  described. 

The  changes,  or  metamorphoses,  of  the  Beetles,  though  sin- 
gularly interesting,  are  not  easily  seen,  as  Beetle  larvae  require 
food  which  is,  as  a  rule,  not  easily  procured,  and  in  many  cases 
is  so  noisome  that  few  persons  would  like  to  meddle  with  it. 
A  great  number  are  carnivorous,  feeding  upon  various  living 
creatures,  so  that  to  supply  them  properly  with  food  is  next  to 
impossible  ;  while,  as  the  majority  of  them  pass  two  years  or 
more  in  the  larval  state,  the  process  of  rearing  them  is  tedious 
as  well  as  difficult. 

All  who  have  had  silkworms,  or  have  been  in  the  habit  of 
watching  insects  when  at  liberty,  are  familiar  with  the  appear- 
ance of  the  three  principal  forms  assumed  by  the  moths  and 
butterflies  in  their  different  stages  of  growth — the  caterpillar, 
with  its  soft,  cylindrical,  ringed  body,  the  pupa  or  chrysalis, 
covered  with  a  hard,  shelly  case,  and  the  perfect  insect,  with 
its  beautiful  wings.  Now,  although  the  Beetles  pass  through 
similar  changes,  they  do  not  assume  similar  forms.  The  larva 
of  the  Beetle  is,  like  that  of  the  moth  or  butterfly  caterpillar, 
soft  and  ringed,  and  sometimes  so  resembles  the  caterpillar 
that  it  may  easily  be  mistaken  by  anyone  unskilled  in  ento- 
mology. Figures  of  the  larvae  will  be  given  in  connection  with 
the  different  species. 

Thus  far  the  Beetle  and  moth  bear  some  resemblance  to 
each  other,  but  when  they  come  to  assume  the  pupal  form, 
they  are  so  dissimilar  that  no  one  could  possibly  mistake  one 
for  the  other.  In  the  moth  pupa  all  the  limbs  are  hidden 
under  a  hard  covering,  but  in  the  Beetle  pupa  all  the  members 
of  the  insect  are  visible,  though  they  are  covered  with  a  skin 
which  binds  them  down,  and  prevents  them  from  being  used 
until  the  insect  attains  its  perfect  form,  and  bursts  through  the 
investing  skin.  A  figure  of  the  larva  and  pupa  of  a  Beetle 
may  be  seen  by  referring  to  the  Bacon  Beetle  {Dermestes  lar- 
darius\  Woodcut  XI. 

If  the  reader  will  carefully  examine  the  various  stages  of 
insect  life,  he  will  see  that,  whether  the  creature  be  in  the 
larval,  pupal,  or  perfect  state,  the  number  of  rings  of  which 
it  is  composed  are  the  same.  Take,  for  example,  a  Beetle 
larva,  and  it  will  be  found  to  consist  of  thirteen  rings,  or 
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segments.  The  first  of  these  forms  the  head,  the  next  three 
carry  the  legs,  and  the  remaining  rings  constitute  the  body. 
Should  the  same  larva  be  successfully  reared,  and  examined 
after  it  has  reached  the  perfect  state,  it  will  be  found  to  have 
precisely  the  same  number  of  rings,  though  some  are  fused 
together,  and  others  are  greatly  modified. 

There  are  few  things  more  marvellous  than  the  development 
of  a  Beetle — say,  for  example,  the  Stag  Beetle,  because  we  shall 
presently  examine  one  of  these  insects  in  detail.  In  its  larv^ 
state  it  is  a  large,  fet,  soft  grub,  with  legs  so  disproportioned 
to  the  size  of  its  body  that  it  cannot  walk,  but  can  only  move 
about  while  lying  on  one  side.  It  lives  in  the  dark,  buried  in 
the  interior  of  some  tree,  and  feeds  upon  the  fragments  of 
wood  which  it  bites  oflF  with  its  short  but  sharp  and  powerful 
jaws.  In  its  perfect  state,  it  is  furnished  with  highly  developed 
legs,  with  two  wide  and  powerful  wings,  sheltered  under  their 
homy  elytra,  with  an  elaborately  organised  mouth,  and  two 
enormous  jaws,  while  the  antennae  and  eyes  are  in  themselves 
absolute  wonders  of  mechanism.  The  larva  of  this  Beetle  is 
almost  exactly  like  that  of  the  cockchafer,  shown  in  Plate  V. ; 
and  the  reader  will  see  that  it  is  hardly  possible  to  imagine  a 
more  complete  contrast  than  exists  between  the  very  shapeless 
grub  and  the  insect  in  its  perfect  form. 

In  the  accompanying  illustration  we  have  an  example  of  the 
Beetle,  taken  to  pieces  so  as  to  show  the  various  parts.  The 
Stag  Beetle  has  been  chosen  for  the  purpose. 

We  begin  with  the  head  and  its  appendages.  Fig.  1  shows 
the  mandibles,  or  upper  jaws,  which  in  the  male  Stag  Beetle 
are  of  very  great  size.  Fig.  4  shows  the  maxillae,  or  lower 
jaws,  with  the  maxillary  palpi,  or  jaw-feelers,  Fig.  4a.  Fig.  3 
shows  the  labiimi,  or  lower  lip,  with  the  labial  palpi,  or  lip- 
feelers,  3a.  Next  come  the  antennae,  or  feelers,  Fig.  2.  These 
organs  are  divided  into  two  parts — namely,  the  scape,  or  long 
joint  nearest  the  head,  Fig.  2a,  and  the  club,  26.  This  latter 
portion  is  subject  to  most  extraordinary  variations  of  form,  as 
will  be  seen  in  the  following  pages. 

The  head  itself  is  shown  at  Fig.  5,  the  upper  surface  being 
liere  given.  5aa  are  the  eyes,  56  the  vertex,  or  crown  of  the 
head,     5c  is  the  occiput,  or  back  of  the  head ;  and  5d  the 
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clypeus,  or  shield,  which  covers  the  actual  mouth.  Fig.  6 
shows  the  under  side  of  the  head.  6aa  are  the  eyes,  66  the 
insertion  of  the  antennae. 

As  reference  has  been  made  to  the  eyes,  it  must  be  men- 
tioned that  these  organs,  although  apparently  only  two  in 
number,  are  in  reality  compound  eyes,  being  made  of  a  vast 
number  of  facets  gathered  into  two  groups,  one  on  each  side  of 
the  head.  There  is  an  apparent  exception  to  this  definition  in 
the  well-known  Whirligig  Beetles  {Gyrmi\  which  appear  to 
have  four  eye-groups,  two  above  and  two  below.  This  ex- 
ception is,  however,  more  apparent  than  real ;  the  eye-groups 
being  in  fact  only  two,  but  each  pair  being  crossed  by  a  band 
of  the  homy  material  of  which  the  outer  skeleton  is  composed. 
The  compound  eyes  can  be  seen  to  great  perfection  in  some  of 
the  butterflies  ;  but  for  this  purpose,  a  careful  manipulation  of 
the  microscope  is  needed. 

If  the  reader  should  be  disposed  to  prepare  a  portion  of  the 
compound  eye  for  the  microscope,  he  will  find  that  the  opera- 
tion, though  a  rather  tedious  one,  will  well  repay  him  for  the 
trouble.  Should  he  vdsh  to  do  so,  he  can  so  arrange  the  eye 
that  some  small  object  can  be  seen  through  it,  when  the  effect 
will  be  extraordinary,  the  object  being  apparently  multiplied  in 
accordance  with  the  number  of  facets  in  the  field  of  the  micro- 
scope. The  result  is,  in  fact,  exactly  the  same  as  that  which  is 
produced  by  looking  at  any  object  through  an  ordinary  multi- 
plying glass.  It  is  not,  however,  to  be  imagined  that  because 
the  compound  eye  of  the  insect  has  so  many  facets,  the  insect 
perceives  the  object  multiplied  in  proportion  to  the  facets ;  for, 
although  the  numerous  facets  give  the  insect  an  extended  range 
of  vision,  they  convey  but  one  image  to  the  brain,  just  as  the 
duplicate  eyes  and  ears  of  man  convey  to  the  mind  but  one 
image  and  one  sound. 

In  addition  to  these  compound  eyes,  many  insects  possess 
several  small  simple  eyes,  called  ocelli.  They  are  very  small, 
and  in  the  Beetles  are  two  in  number,  and  placed  on  the  back 
of  the  head.  They  can  be  very  easily  seen  in  some  of  the 
Hymenoptera,  such  as  the  bees  and  wasps.  The  eyes  of  the 
spider  are  of  a  similar  character. 

Having  examined  the  head,  we  now  take  the  next  division  of 
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the  inflect,  namely  the  thorax.  This  important  part  bears  all  the 
instrmnents  of  locomotion,  whether  they  be  legs  or  wings ;  and 
is  most  wonderfully  constructed  for  the  purpose,  being  supplied 
in  the  interior  with  hard  projections  that  are  needed  for 
supporting  the  powerful  muscular  apparatus  needful  for  flight^ 
and  the  less  powerful,  but  still  important  system  by  which  the 
legs  are  moved. 

The  thorax  is  internally  divided  into  three  parts,  which  we 
call  prothorax,  or  front  thorax ;  mesothorax,  or  middle  thorax ; 
and  metathorax,  or  hinder  thorax.  Beginning  with  the  pro- 
thorax,  we  find  it  again  divided  into  two  portions,  the  upper 
and  the  lower — ^the  former  going  by  the  name  of  pronotum,  i.e. 
in  front  of  the  back,  and  the  other  called  presternum,  i.e.  in 
front  of  the  breast.  Fig.  7  shows  the  pronotum  of  the  Stag 
Beetle  :  7aa  are  the  lateral  margins,  76  is  the  anterior  margin, 
7cc  are  the  posterior  angles,  7d  the  posterior  margin,  and  Tee 
the  anterior  angles. 

Next  we  come  to  the  prostemiun,  which  is  shown  at  Fig.  8  ; 
8a  being  the  sternum,  and  866  the  insertion  of  the  coxa,  a  joint 
which  will  be  presently  described. 

The  mesothorax  with  the  abdomen  is  shown  at  Figs.  9  and  10, 
the  former  exhibiting  the  upper,  and  the  latter  the  under  sur- 
face. In  the  last  figure,  a  is  the  metasternum,  b  the  abdomen, 
c  the  parapleura,  or  side-pieces  (sometimes  called  paraptera, 
because  they  are  situated  by  the  wings),  and  d  the  episterna, 
or  breast-pieces. 

Each  of  these  portions  is  set  apart  for  a  definite  use,  and  is 
employed  for  the  attachment  of  some  portion  of  the  locomotive 
apparatus. 

The  prostemum  is  used  to  carry  the  front  pair  of  legs,  as 
can  be  seen  by  looking  at  the  under  side  of  any  large  Beetle, 
or  indeed  of  any  small  one,  by  the  aid  of  a  magnifier. 

The  mesothorax  bears  the  elytra,  or  wing  cases,  and  the 
intermediate  pair  of  legs,  the  former  being  attached  to  the 
upper  part,  or  mesonotum,  and  the  latter  to  the  lower  part,  or 
mesostemum.  The  reader  must  remember  that  the  word 
*  sternum '  always  signifies  the  breast,  or  under  side  of  the 
thorax,  and  'notum'  the  back,  or  upper  side.  Lastly,  the 
mesothorax  bears  the  lower,  or  membranous,  wings  and  the 
last  pair  of  legs.     As  before,  the  wings  are  attached  to  the 
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\ipper  part^  or  metanotum,  and  the  legs  to  the  lower  part,  or 
inetastemum. 

We  come  now  to  the  legs,  the  three  pairs  of  which  are  repre- 
sented successively  at  Figs.  11,  13,  15;  the  first  pair  being 
called  the  anterior  legs,  the  second  the  intermediate  legs,  and 
the  third  the  posterior  legs. 

These  legs  are  divided  into  several  portions,  which  are 
marked  at  Fig.  11.  Beginning  at  the  extremity  of  the  limb,  a 
is  the  tarsus,  or  foot,  which  consists  of  several  joints.  There 
are  mostly  five  joints  in  the  tarsus  of  Beetles,  but  in  many 
families  one  or  two  of  the  joints  are  so  small  as  scarcely  to  be 
visible,  and  only  to  be  detected  by  a  practised  eye  with  the 
aid  of  a  lens.  Next  comes  the  tibia,  or  shank,  which  is  shown 
at  6.  Then  follows  the  femur,  or  thigh,  as  seen  at  o.  This 
is  attached  to  a  small  joint  called  the  trochanter,  which 
is  drawn  at  d ;  and  last  comes  the  coxa,  or  the  joint  which 
connects  the  limb  with  the  thorax.  The  action  of  the  coxa 
is  very  curious,  it  being  a  kind  of  ball-and-socket  joint,  but 
with  a  limited  range  of  movement,  so  that  the  legs  cannot 
be  spread  too  far.  The  same  divisions  of  the  joints  are  found 
in  the  three  sets  of  legs. 

We  next  come  to  the  wings.  The  upper  pair,  or  elytra,  are 
shown  at  Fig.  14.  For  convenience  of  description  they  are 
marked  into  several  divisions.  Fig.  14a  is  the  suture,  or  line 
of  junction  between  the  two  elytra.  The  apex  is  shown  at  c, 
and  the  base  at  d.  The  middle,  or  disc,  is  marked  e,  and  the 
lateral  margin  is  at  6.  Fig.  17  shows  one  of  the  wings  ex- 
panded, as  if  for  flight;  Fig.  18  is  the  opposite  wing,  repre- 
sented as  folded,  and  at  Fig.  16  are  shown  both  wings  as  they 
appear  when  the  elytra  are  removed. 

At  first  sight  some  of  these  terms  may  appear  to  be  harsh, 
repulsive,  and  diflicult  to  master.  In  reality  they  are  not  so, 
and  a  knowledge  of  them  is  absolutely  necessary  to  anyone 
who  wishes  to  understand  the  description  of  an  insect,  and 
himself  to  describe  insects  intelligibly.  They  form  a  kind 
of  shorthand  by  which  knowledge  can  be  rapidly  communicated, 
and  the  trouble  taken  in  learning  them  is  amply  repaid  by  the 
advantage  gained  by  the  student,  even  were  the  trouble  multi- 
plied tenfold. 

But,  in  reality,  there  is  scarcely  any  trouble  needed.     If  the 
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intending  entomologist  should  content  himself  with  merely 
learning  a  string  of  names  by  rote,  he  must  expect  to  find  his 
lesson  a  hard  and  repulsive  one,  and  that  it  will  be  forgotten 
almost  as  soon  as  learned.  Practical  knowledge  is  ever  the 
best,  and  the  reader  who  intends  to  become  an  entomologist 
should  take  some  Beetle — the  largest  he  can  find — and  com- 
pare it,  piece  by  piece,  with  the  figures  and  description. 

The  most  effective  plan  of  all,  however,  is  to  take  the  Beetle 
entirely  to  pieces,  and  to  lay  out  the  portions  on  a  card  in 
their  proper  order,  numbering  each  piece,  and  writing  an 
index  to  the  numbers.  The  various  portions  can  be  fixed  to 
the  card  by  diamond  cement  or  Kay's  coaguline,  the  latter 
having  the  advantage  of  great  holding  power,  so  that  a  very 
little  is  required,  perfect  transparency,  and  sufficient  elasticity 
to  guard  against  the  tendency  to  chip  away  from  the  object, 
which  is  so  unpleasant  in  ordinary  gum.  I  recommend  taking 
two  Beetles,  so  as  to  show  the  upper  and  under  sides  of  each 
portion.  This  will  be  found  peculiarly  interesting  in  the 
thorax. 

Before  any  attempt  at  dissecting  the  Beetle  it  should  be 
steeped  in  soft  water  for  a  time,  until  the  soft  parts  are 
thoroughly  dissolved.  The  water  should  then  be  poured  away, 
and  fresh  water  substituted  until  the  whole  of  the  muscles  and 
viscera  have  been  washed  away.  Care  must  be  taken  lest  any  of 
tlie  smaller  joints  be  lost  during  this  process.  When  the  whole 
skeleton  is  fairly  laid  out,  it  can  be  mounted  in  a  glass  frame, 
and,  besides  serving  as  an  infallible  guide  to  the  external  ana- 
tomy of  the  Beetle,  it  is  really  a  pretty  and  ornamental  o})ject. 
3Iany  years  ago,  when  I  first  began  the  study  of  entomology, 
I  thus  prepared  several  Beetles,  and  the  knowledge  thus  gained 
has  never  been  lost.  Had  I  studied  books  alone,  I  should 
not  have  been  able  to  gain  the  information  half  so  easily,  or  to 
have  retained  it  half  as  long. 


CHAPTER   II. 

THE    GEODEPHAGA, 

Tub  word  with  which  this  chapter  is  headed  is  not  a  very 
alluring  one,  and  yet  to  an  entomologist  it  would  say  that  the 
chapter  contains  the  history  of  the  best  developed  and  some  of 
the  most  interesting  of  the  British  Beetles.  The  term  Greode- 
phaga  is  formed  from  two  Greek  words,  signifying  earth-de- 
vourers,  and  is  given  to  the  large  group  of  predacious  Beetles 
which  live  on  the  ground.  There  is  another  large  group,  called 
the  Hydradephaga,  or  water-devourers,  i.e.  those  predacious 
Beetles  which  inhabit  the  water.  We  will  take  these  two 
important  groups  in  succession,  selecting  such  examples  as 
may  best  illustrate  them. 

It  must  be,  in  the  first  place,  observed  that  any  Beetle  may 
be  recognised  as  belonging  to  either  of  these  great  groups  by 
the  structure  of  the  mouth.  In  reference  to  the  illustrations 
already  described,  the  reader  will  see  that  each  of  the  maxilla? 
(Fig.  4)  is  furnished  with  a  four-jointed  maxillary  palpus.  All 
these  carnivorous  Beetles  possess  the  same  organs,  but,  in  addi- 
tion, they  have  an  inner  lobe,  which  is  also  furnished  with  its 
palpus.  Several  examples  of  this  structure  may  be  seen  by 
reference  to  the  accompanying  illustration  (Figs,  a,  c,  e,  and  /). 
Both  these  groups  are  associated  in  one  large  group  called 
Adephaga,  the  word  being  a  Greek  one,  and  signifying  greedy 
or  gluttonous. 

Beginning  with  the  Geodephaga,  we  take  the  first  family  of 
the  group,  the  Cicindelida?,  or  Tiger  Beetles.  In  all  these 
Beetles  there  is  a  little  movable  hook  at  the  end  of  the 
maxillse,  and  the  ligula  is  very  short,  and  not  appearing  beyond 
the  mentum.  There  is  only  one  genus  of  these  Beetles  in- 
habiting England,  and  this  is  the  typical  genus  Cicindela.     The 
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members  of  this  geaus  vary  but  little  in  size,  being  about  half 
an  inch  in  length,  baviug  slender  legs  and  antennse,  powerful 
and  curved  jaws,  and  very  rounded  and  prominent  eyee.  They 
are  all  prettily  coloured,  and  some  are  absolutely  magnificent 
when  viewed  with  the  aid  of  a  magnifying  glass. 

Never  was  a  popular  name  more  appropriate  than  the  title 
of  Tiger  Beetles,  which  bas  been  given  to  this  genus.     If  we 
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can  imagine  tigers  who,  in  addition  to  active  limbs,  their 
t«eth,  and  their  talons,  are  furnished  with  large  and  powerful 
wings,  we  can  form  some  idea  of  the  part  which  these  creatures 
play  in  the  world  of  insects. 

We  will  take  as  our  first  and  typical  example  the  common 
Gkeen  Tiqeb  Bektle  or  SPABitLiiB  (Cicindela  campestrls). 
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At  Fig.  6  of  Woodcut  II.  is  shown  the  head  of  this  insect, 
magnified  some  six  diameters,  in  order  to  show  the  extremely 
formidable  jaws  with  which  it  is  armed.  These  jaws  are  not 
only  sharp  at  their  points,  and  strongly  curved,  but  are  boldly 
toothed ;  so  that  when  the  Beetle  has  once  seized  its  prey,  the 
unfortunate  insect  has  but  little  chance  of  escape. 

The  colour  of  this  beautiful  beetle  is  gold-green  above,  and 
shining  copper-green  below;  and  there  are  several  yellowish 
spots  on  the  elytra,  varying  much  in  shape,  number,  and  hue. 
Sometimes  there  are  only  three,  but  in  many  specimens  there 
are  six.  In  former  times,  the  variety  in  the  number  of  spots 
was  thought  to  indicate  that  the  Beetles  belonged  to  different 
species,  but  it  is  now  decisively  ascertained  that  they  are  only 
varieties  of  one  single  species. 

When  this  Beetle  is  casually  examined,  the  elytra  and  head 
seem  to  be  merely  dull  green,  but  when  a  powerful  light  is 
brought  to  bear  on  them,  and  they  are  placed  under  a  trust- 
worthy lens,  they  absolutely  blaze  with  gem-like  hues,  so  that 
the  eye  is  almost  dazzled  with  their  splendour.  Scarcely  any 
two  specimens  are  exactly  alike,  but  in  all  there  is  a  brilliant 
metallic  resplendence,  sometimes  as  of  pale  gold,  and  some- 
times as  of  red  gold. 

If  the  wing-cases  be  opened,  and  the  broad  membranous  wings 
spread,  the  upper  surface  of  the  abdomen  is  seen  to  be  deep 
shining  blue,  very  much  like  the  colour  of  the  ordinary  *  blue- 
bottle '  fly.  As  the  Beetle  darts  through  the  air  in  the  sunshine, 
the  light  glitters  on  the  burnished  blue  surface,  a  circumstance 
which  has  earned  for  the  Beetle  the  popular  name  of  Sparkler. 

One  peculiarity  of  this  insect  is  the  strong  but  pleasing 
scent  which  it  emits.  I  well  remember  the  first  time  that  I 
saw  and  captured  this  Beetle.  It  was  on  a  sandy  bank  in 
Bagley  Wood,  near  Oxford,  and  I  could  not  for  some  time 
guess  the  origin  of  the  pleasant,  sweet-briar  sort  of  scent  which 
clung  to  my  hands.  For  some  time  I  thought  that  I  must 
have  grasped  some  fragrant  herb,  and  it  was  not  until  I  had 
taken  the  Beetles  out  of  the  box  (where,  by  the  way,  nearly 
one  half  had  been  killed  and  partly  eaten  by  the  other  half) 
that  I  discovered  the  real  source  of  the  perfume. 

The  habits  of  all  the  species  being  very  similar,  we  will  pass 
to  another  insect  belonging  to  the  same  genus. 


PLATE   I. 
TIQER     BEETLES    AND     BOMBARDIER. 


1.  Cicindela  s^rlyatica  and  larva. 

2.  Cicindela  maritima  and  larva. 
8.  Cicindela  germanica  and  larva. 

4.  Broflciu  cephalotefl. 

5.  Bracbinus  crepitans. 

6.  Carabus  moniliB. 

Plahts: — 

Bramble  {Rubus  fruticoms).    Above. 
Heath  (Erica  cinered).    Rigbt  of  Middle. 
Lavender  Thrift  (SUUtce  lAmonium),    Loft  of  Middle. 
Fern  {Pteris  aquiUnd).    Above  Heath. 


LABVA  OF  THE  TIGER  BEETLE.  17 

On  Plate  I.  Fig*  1,  is  seen  the  Wood  Tiqeb  Bbetle  {Cicindela 
syltHitica),  This,  although  a  really  beautiful  insect,  cannot  lay 
claim  to  the  splendid  colouring  which  adorns  its  congener,  the 
Crreen  Tiger  Beetle. 

The  colour  of  this  insect  is  brown  above^  vdth  a  decided 
purple  gloss.  The  elytra  have  a  cream-white  curved  mark  at 
the  base,  a  narrow  wavy  mark  of  the  same  colour  in  the 
middle,  and  a  round  spot  close  to  the  apex.  Below,  it  is  deep 
bluish-green,  often  glossed  vdth  copper  and  piirple. 

This  species  is  found  in  various  parts  of  England,  and  chiefly 
haunts  sandy  heaths  and  similar  places.  The  reason  for  this 
habit  is,  that  in  such  localities  the  larva  can  find  a  home,  and 
the  perfect  insect  a  livelihood.  The  larva  of  the  Tiger  Beetle 
is  an  odd-looking  creature,  having  a  broad  flat  head,  armed  with 
sickle-shaped  jaws,  and  the  two  next  segments  very  large* 
The  eighth  segment  is  developed  to  an  extraordinary  degree, 
and  is  furnished  on  the  back  with  two  large  tubercles  crowned 
with  reddish  bristles,  and  carrying  two  sharp  recurved  hooks,  the 
use  of  which  will  presently  be  seen.  In  consequence  of  this 
peculiar  form,  the  larva  has  been  compared  in  shape  to  the 
capital  letter  Z.     The  colour  is  wliitish. 

These  odd-looking  larvae  are  burrowers,  making  tunnels  in 
the  sandy  soil  nearly  eighteen  inches  in  depth,  and  a  little 
wider  than  the  diameter  of  the  body.  They  excavate  in  rather 
an  ingenious  manner.  With  their  jaws,  assisted  by  their  front 
pair  of  legs,  they  scrape  away  the  sand,  and  allow  it  to  rest  upon 
the  flat  broad  head.  They  then  work  their  way  up  the  tunnel, 
and,  when  they  have  reached  the  orifice,  throw  off  the  burden. 
The  creature  intends  to  make  a  perpendicular  burrow,  but  is 
sometimes  obliged  to  alter  its  shape,  in  consequence  of  coming 
across  a  stone  or  a  furze-root.  Sometimes,  if  a  stone  or  root 
happens  to  be  a  large  one,  the  larva  is  obliged  to  abandon  its 
unfinished  task,  and  begin  another  tunnel. 

On  Plate  I.  are  shown  the  tunnels  of  several  species  of 
Cicindela ;  the  larva  being  sho¥m  in  the  burrow,  and  the 
perfect  insect  near  its  mouth.  The  third  burrow,  that  of 
Cicindela  germanica,  is  represented  as  only  partially  completed, 
so  that  the  larva  might  be  shown  in  its  attitude  of  repose. 

When  the  larva  feels  hungry,  which  is  generally  the  case,  it 
ascends  to  the  mouth  of  the  tunnel,  and  anchors  itself  there  by 
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pressing  the  points  of  the  hooks  against  the  sides,  so  that  no 
muscular  exertion  is  required  in  order  to  keep  itself  firom 
fEklling  down  the  burrow.  It  then  opens  its  jaws  widely,  and 
waits  for  prey*  In  this  position  it  is  all  but  invisible;  and 
many  a  small  insect  runs  heedlessly  within  its  reach,  and  is 
instantly  seized  in  the  terrible  jaws.  No  sooner  is  the  capture 
made  than  the  Cicindela  larva  retires  to  the  end  of  its  tunnel, 
and  there  devours  its  prey  in  peace.  At  Fig.  3  of  Plate  I.  is 
shown  the  larva  at  the  bottom  of  the  burrow,  engaged  in  eating 
an  ant  which  it  has  just  caught. 

It  is  not  very  easy  to  procure  the  larvae,  even  in  places  where 
they  are  tolerably  common.  In  the  first  place,  their  peculiar 
mode  of  life  keeps  them  much  out  of  sight.  The  mouth  of  the 
burrow  is  not  large;  and  when  the  larva  suspects  danger,  it 
immediately  retreats  to  the  bottom  of  its  tunnel,  and  there 
waits  until  it  feels  that  the  danger  has  passed  by.  In  the  next 
place,  even  when  the  creature  has  been  detected,  to  capture  it 
is  a  difficult  task,  owing  to  the  nature  of  the  soil,  which  is  apt 
to  fall  in  when  disturbed,  and  so  to  fill  up  the  burrow  and  hide 
the  inhabitant.  The  best  plan  for  catching  these  creatures 
without  injuring  them  is  to  introduce  into  the  burrow  a  flexible 
grass-stalk,  or  something  of  the  same  nature,  and  to  pass  it 
gently  down  to  the  very  bottom  of  the  tunnel  in  which  the 
larva  is  lying.  By  carefully  digging  around  the  grass-stalk, 
the  hidden  grub  can  be  secured. 

More  care  is  required  in  this  operation  than  might  at  first 
seem  to  be  needful.  The  trowel  or  'digger'  should  be  put 
into  the  ground  at  least  eight  inches  from  the  mouth  of  the 
burrow,  and  quite  a  large  hole  should  be  dug ;  as,  if  it  be  made 
too  small,  the  ^oint  of  the  trowel  is  apt  to  crush  the  soft- 
bodied  grub.  Then,  the  grass-stalk  must  be  carefully  held 
upright  in  the  left  hand,  while  the  right  hand  is  employed  in 
digging ;  as,  if  xmsupported,  it  is  sure  to  fall  out  of  the  burrow 
as  soon  as  the  operator  has  dug  within  some  two  or  three 
inches  of  the  bottom  of  the  hole,  and  then  all  the  labour  is 
lost.  These  larvsD  may  be  found  about  May,  and  a  second 
brood  about  August  and  the  beginning  of  September. 

Many  insects  are  very  voracious  in  the  larval  condition,  but 
become  comparatively  indifferent  to  food  when  they  reach  their 
perfect  state.     This,  however,  is  not  the  case  with  the  Tiger 
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Beetles,  whieli  only  cease  from  eating  during  the  short  period 
of  their  pupal  existence.  In  localities  which  these  insects 
prefer,  such  as  sand-banks  which  are  totally  sheltered  from  the 
wind,  they  may  be  seen  busily  engaged  in  chasing  their  prey. 
They  are  more  active  in  the  air  than  any  other  Beetle,  having 
a  way  of  spreading  and  folding  their  beautiful  wings  so  instan- 
taneously that  they  look  more  like  flies  than  Beetles.  Most 
Beetles  are  very  deliberate  in  preparing  for  flight  and  alighting 
after  it,  but  the  Tiger  Beetles  are  quite  exceptional  in  this 
respect,  and  dash  about  as  easily  as  if  their  wings  had  not  to  be 
unfolded  and  repacked  under  the  elytra. 

Onb  exception  to  the  general  rule  is  found  in  the  Cicvndela 

This  is  the  smallest  of  the  British  Gicindelidae,  being  only 
five  lines  in  length.  Its  body  is  rather  cylindrical,  and  its 
colour  is  much  like  that  of  the  first-mentioned  species,  the 
elytra  being  of  a  similar  dull,  but  rich  green.  The  elytra  have 
a  cream-white  spot  on  the  shoulder,  one  near  the  middle  of  the 
lateral  margin,  and  a  crescent-shaped  mark  at  the  apex.  It  is 
blue-green  below,  glossed  with  a  copper  tinge. 

Contrary  to  the  habits  of  the  other  Tiger  Beetles,  this 
species  prefers  wet  to  dry  places,  and  has  a  liking  for  brackish 
marshes.  It  does  not  take  to  wing  as  do  its  congeners,  but  it 
is  a  very  rapid  runner,  and  traverses  the  wet  surface  of  the 
ground  with  great  speed.  It  appears  to  be  one  of  those  species 
which  are  at  once  intermittent  and  local  in  their  appearance ; 
being  found  plentifully  in  one  season  in  some  favoured  locality, 
and  then  disappearing  for  years.  Black  Gang  Chine,  in  the  Isle 
of  Wight,  is  said  to  be  the  place  most  frequen.   *  by  this  insect. 

AsoTHEK  species,  Cidndela  maritiTna,  is  shown  on  Plate  I. 
Fig.  2.  It  is  purplish  or  coppery-chocolate  above,  the  coppery 
hue  being  plainest  along  the  suture ;  and  the  elytra  have  a 
cream-white  mark  at  the  base  and  apex,  and  a  wavy  band  in 
the  middle.  It  prefers  the  sand  of  the  sea-shore,  and  may  be 
foimd  on  many  of  our  sandy  coasts. 

Wb  now  come  to  the  next  family  of  British  Beetles,  the 
Lebiadae.     All  fhe  Beetles  of  this  family  may  be  known  by  the 
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appearance  of  the  elytra,  which  do  not  extend  to  the  end  of  the 
abdomen,  and  are  abruptly  squared,  looking  almost  as  if  they 
had  been  cut  oflF.  If  their  first  pair  of  legs  be  examined,  the 
tibis6  will  be  seen  notched  on  the  inner  side.  They  are  all 
rather  small  Beetles,  and  some  are  very  prettily  coloured. 
They  are  tolerably  active  when  they  choose  to  take  the  trouble 
of  moving ;  but  they  are  much  given  to  hiding  themselves  in 
all  kinds  of  crevices,  so  that  some  trouble  is  requisite  in  order 
to  procure  them. 

The  young  entomologist  must  always  bear  in  mind  that  the 
most  unpromising  localities  will  often  prove  to  be  singularly 
rich  in  insects,  and  that  Beetles  especially  may  be  found  in 
any  spot  where  there  is  a  crack  or  a  hole.  Large  stones  are 
nearly  sure  to  shelter  a  Beetle  or  two  beneath  them  ;  moss  is 
generally  full  of  them  ;  and  a  heap  of  decaying  grass  or  leaves 
is  a  hotbed  which  seems  as  well  fitted  to  produce  Beetles  as  to 
force  plants.  The  loose  bark  of  trees  always  has  Beetles  under 
it;  and  small  Beetles  creep  into  the  burrows  which  larger 
Beetles  have  made  in  the  decaying  wood  of  the  tree.  When  a 
quantity  of  long  moss  is  to  be  seen,  it  is  a  good  plan  to  fill  a 
bag  with  it — a  paper  bag  will  do  in  lieu  of  anything  better — 
and  to  bring  it  home,  when  it  can  be  carefully  examined  by 
shaking  it  bit  by  bit  over  a  large  sheet  of  white  paper.  Grass* 
tufts  can  be  treated  in  a  similar  manner,  and  mostly  with  great 
success.  Lumps  of  dry  earth  can  also  be  brought  home,  where 
they  can  be  broken  up  and  leisurely  searched. 

The  typical  example  of  this  family  is  shown  on  Plate  IL 
Fig.  1.  Its  name  is  Lebia  criuc^minor.  The  insects  belonging 
to  this  genus  have  hard  and  somewhat  flattened  bodies,  and 
the  antennaB  rather  thickened  towards  the  tip.  The  second 
joint  is  the  shortest,  and  the  third  the  longest,  the  others 
being  of  about  equal  length.  One  of  the  maxillary  palpi  is 
drawn  on  Woodcut  II.  Fig.  /. 

The  colour  of  this  species  is  very  decided.  The  head  is 
black  and  *  punctated,'  i.e.  covered  with  minute  holes  or  punc- 
tures, and  the  thorax  and  elytra  are  rust-red,  the  latter  being 
marked  with  a  bold  black  cross.  No  one  can  mistake  this 
pretty  Beetle  who  has  once  seen  it ;  but,  xmfortunately,  to  see  it 
except  in  cabinets  is  a  very  rare  event,  and  any  entomologist 
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who  is  fortunate  enough  to  capture  it,  is  sure  to  publish  the 
&ct.  It  is  probably  one  of  the  intermittent  and  local  species, 
as  it  has  been  taken  in  some  numbers  near  the  Devil's  Dyke, 
at  Brighton.  The  length  of  the  Beetle  is  about  a  quarter  of 
an  inch. 

AsoTKSB.  species  of  this  genus  is  drawn  on  Woodcut  11. 
Fig.  2.  This  is  called  Lebia  cyanocepIuUa.  The  latter  of 
these  two  words  signifies  blue-headed,  and  is  given  to  the 
insect  because  its  head,  instead  of  being  black,  like  that  of  the 
preceding  species,  is  bluish-green.  The  thorax  is  rust-red,  and 
is  much  punctated,  and  has  a  definite  though  slight  groove 
along  its  centre.  The  colour  of  the  elytra  is  somewhat  variable, 
but  is  generally  greenish-blue,  in  some  specimens  being  almost 
entirely  green,  and  in  others  almost  entirely  blue.  It  is  bluish- 
green  beneath. 

The  size  of  the  insect  is  as  variable  as  its  colour,  some 
specimens  being  quite  a  third  larger  than  others.  Its  average 
length  is  a  quarter  of  an  inch,  or  rather  less.  It  is  not  a 
conmion  Beetle,  but  may  be  foimd  upon  the  broom  in  the 
stunmer  time. 

There  is  a  common  species  of  this  beautiful  genus  also  to 
be  procured  from  the  broom.  This  is  Lebia  chlorocephcda. 
It  much  resembles  the  preceding  insect  in  colour,  but  may  be 
known  by  the  greater  depth  of  the  punctures  on  the  head,  and 
the  longer  and  narrower  thorax,  with  the  posterior  angles  more 
pointed.  Like  the  preceding  insect,  it  is  exceedingly  variable 
both  in  colour  and  size.  Mr.  Stephens  states  that  the  specimens 
which  he  took  from  the  broom  in  Epping  Forest  were  scarcely 
half  as  large  as  those  taken  on  the  same  tree  in  Darenth  Wood, 
and  that  in  the  Epping  Beetles  the  prevailing  colour  was  blue, 
while  in  the  Darenth  specimens  it  was  green. 

The  genus  Dromius  comes  next  on  our  list.  There  are  nine 
species  of  Dromius,  all  of  them  small  and  rather  pretty  insects. 
Although  they  are  almost  invariably  found  under  the  bark  of 
trees,  they  must  not  be  confounded  with  those  little  Beetles 
which  devour  the  bark  or  bore  into  the  wood.  On  the  con- 
trary, such  insects  constitute  the  food  of  the  Dromii,  so  that 
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the  latter  ought  to  be  encouraged  and  protected  as  far  as  pos- 
sible. Their  bodies  are  long  and  flattish,  so  as  to  enable  them 
to  run  about  under  the  bark  in  search  of  prey.  The  maxilla  of 
a  Dromius  is  shown  on  Woodcut  II.  Fig.  a. 

On  the  same  illustration,  at  Fig.  1,  is  shown  a  Beetle  which 
may  be  accepted  as  the  type  of  the  genus.  Its  name  is  Dro^ 
vaiua  qvxid/rimaAyidaius^  the  latter  name  being  given  to  it  on 
account  of  the  four  white  marks  upon  the  elytra.  The  head  of 
this  species  is  black,  and  the  thorax  is  rust-red.  The  elytra 
are  brown,  and  each  of  them  has  two  white  spots,  as  shown  in 
the  illustration.  The  length  of  the  Beetle  is  designated  by 
the  line  drawn  by  its  side.  It  can  be  taken  in  various  localities. 
Throughout  the  year  it  can  mostly  be  found  by  removing  the 
dead  bark  of  trees,  but  in  winter  it  can  sometimes  be  found 
under  stones  and  in  heaps  of  decaying  leaves. 

The  word  Dromius  is  of  Grreek  origin,  signifying  a  runner, 
and  is  given  to  the  members  of  this  genus  in  consequence  of 
their  activity. 

The  members  of  the  genus  Tarns  can  be  known  by  examining 
the  structure  of  their  mouths,  and  especially  by  looking  at  the 
labial  palpi,  which  have  the  last  joint  very  large,  and  shaped 
like  an  axe-head.  This  shape  is  technically  termed  by  ento- 
mologists <  securiform,'  from  the  Latin  word  aecurisj  an  axe  or 
hatchet.  The  figure  d,  of  Woodcut  No.  II.,  represents  the 
labial  palpi  of  a  Tarus,  and  will  at  once  explain  the  shape 
which  the  word  securiform  expresses. 

On  the  same  Woodcut,  at  Fig.  3,  is  drawn  the  owner  of  the 
securiform  palpi  in  question,  Tarus  axillaris. 

Three  members  of  this  genus  are  known  to  inhabit  England. 
They  are  little  Beetles,  long  bodied,  and  very  flat,  so  as  to 
enable  them  to  creep  into  small  crevices.  They  are  sombre  in 
hue,  and  not  very  easily  distinguished  from  each  other.  Indeed, 
even  expert  entomologists  have  been  perplexed  about  these 
Beetles,  and  some  confusion  has,  in  consequence,  arisen  respect- 
ing their  nomenclature. 

The  present  species  is  rather  less  than  the  third  of  an  inch 
in  length.  Its  colour  is  pitchy-black,  but  the  thorax,  legs,  and 
antennsB  are  reddish,  and  the  latter  are  downy  at  the  tips. 
The  elytra  are  very  polished,  and  have  bold  stciss  oovered  with 
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punctures,  and  there  is  a  doll  orange  mark  on  the  shoulder, 
a  line  of  the  same  hue  running  along  the  lateral  margin. 
None  of  the  Tari  are  common,  but  they  may  be  found  near  the 
sea-coast,  hidden  under  stones  in  damp  and  marshy  places. 

Ir  the  reader  will  refer  to  Plate  I.  Fig.  5,  he  will  see  repre- 
sented an  event  which  firequently  occurs  in  the  insect  world, 
and  which,  in  spite  of  its  frequency,  never  fails  to  attract  at- 
tention and  excite  admiration. 

There  is  a  jHrettily-made,  though  soberly-coloured,  little 
Beetle,  called  Braehiavus  explodenSj  the  latter  title  being 
given  to  it  in  consequence  of  a  most  singular  property  which 
it  possesses,  and  which  is  almost  unique  in  the  animal  kingdom. 
It  secretes  a  remarkable  volatile  fluid,  which  it  has  the  power 
of  retaining  or  expelling  at  wilL  When  alarmed,  it  throws 
out  a  small  quantity  of  this  fluid,  which  immediately  vola- 
tilises with  a  slight  explosion  when  it  comes  in  contact  with 
the  atmosphere,  and  looks  very  much  like  the  fire  of  miniature 
artillery.  In  consequence  of  this  phenomenon,  the  insect  which 
produces  it  is  popularly  called  the  Bombardier  Beetle. 

This  curious  property  is  used  in  defence.  The  Beetle,  being 
a  small  and  comparatively  feeble  one,  is  liable  to  be  attacked 
by  the  larger  Geodephaga,  especially  by  those  belonging  to  the 
genus  Carabus.  Tlie  lesser  insect  could  have  no  chance  of 
escape  but  for  its  curious  weapons  of  defence.  When  the 
Carabus  chases  the  Brachinus,  the  latter  waits  until  the  former 
has  nearly  reached  its  prey,  and  then  fires  a  gun,  so  to  speak, 
in  its  face.  The  efiect  on  the  Carabus  is  ludicrous.  The 
insect  seems  quite  scared  at  such  a  repulse,  stops,  backs  away 
from  the  tiny  blue  cloud,  and  allows  its  intended  prey  to  reach 
a  place  of  safety. 

The  illustration  represents  this  scene.  The  pursuing  Beetle, 
Carabus  monilis^  is  chasing  the  Bombardier,  and  has  very 
nearly  captured  it,  but  is  stopped  by  a  discharge  of  artillery, 
under  cover  of  which  the  Bombardier  will  make  off.  Mean- 
while, the  Carabus,  exchanging  its  rapid  advance  for  a  retreat 
nearly  as  rapid,  throws  its  antennae  backwards — a  movement 
which  is  analogous  to  that  of  a  dog  when  it  drops  its  tail  be- 
tween its  legs — and,  before  it  can  recover  itself,  its  intended 
prey  has  made  good  its  escape. 
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The  Brachini  may  be  identified  by  the  very  convex  body, 
and  their  palpi  without  the  securiform  terminal  joint.  The 
Bombardier  Beetle  is  reddish-yellow,  with  dull  deep-blue 
elytra.  It  is,  however,  a  variable  species,  as  are  all,  or  nearly 
all,  of  those  in  which  green  or  blue  is  the  prevailing  colour, 
and,  though  most  specimens  are  blue,  or  blue-black,  some  are 
deep  blackish-green.  It  also  varies  greatly  in  size,  some 
specimens  being  not  a  quarter  of  an  inch  in  length,  and  others 
more  than  the  third  of  an  inch  long. 

These  Beetles  love  wet  situations,  especially  when  the  water 
is  brackish,  and  hide  under  stones  and  in  crevices,  so  that  they 
are  seldom  seen  except  by  insect  hunters.  The  banks  of  tidal 
rivers  are  good  himting  grounds  for  the  searchers  after 
Brachini,  such  as  the  Thames,  from  Erith,  or  even  Woolwich,  to 
its  mouth.  They  are  found  in  greatest  numbers  below  Graves- 
end,  and  ten  or  twelve  may  sometimes  be  seen  under  a  single 
stone,  firing  off  their  artillery  when  deprived  of  their  shelter. 

The  volatile  fluid  which  produces  such  curious  effects  is 
secreted  in  a  little  sac  just  within  the  end  of  the  abdomen. 
It  is  not  only  capable  of  repelling  the  larger  Beetles  by  its 
explosion  and  cloud  of  blue  vapour,  but  is  potent  enough  to 
discolour  the  human  skin  when  discharged  against  it,  as  many 
have  found  who  have  captured  Bombardier  Beetles  by  hand« 
Should  it  get  within  the  eyelids,  the  pain  and  irritation  pro- 
duced resemble  those  which  would  be  caused  by  a  correspond- 
ing amount  of  the  strongest  vinegar. 

The  whole  of  the  contents  are  not  ejected  at  one  discharge, 
but  there  is  sufficient  to  produce  a  series  of  explosions,  each 
perceptibly  fainter  than  it«  predecessor.  Even  after  the  death 
of  the  Beetle,  the  explosions  may  be  produced  by  pressing  the 
abdomen  between  the  finger  and  thimib.  Even  in  our  small 
British  species  the  phenomenon  is  very  surprising,  but  there 
are  much  larger  species  in  hotter  countries,  which  produce 
much  louder  explosions,  accompanied  with  quite  a  cloud  of 
vapour.  Two  British  species  of  Brachinus  are  known  to  ento- 
mologists. 

Wb  come  now  to  another  family  of  Geodephaga,  of  which 
we  can  but  take  one  example.  The  Scaritidse,  like  the  pre- 
ceding family,  are  seldom  seen  in  the  open  air,  but,  instead  of 
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creeping  into  clefts  already  existing,  they  make  tunnels  for 
themselves.  Tunnelling  Beetles  are  almost  invariably  cylindric 
in  shape,  and  this  is  the  case  with  the  Scaritidae.  The  thorax 
of  these  Beetles  is  rather  peculiarly  shaped,  being  separated 
from  the  abdomen  by  a  sort  of  neck,  or  ^  pedunculated,'  if  we 
use  the  scientific  term.  The  tibise  of  the  first  pair  of  legs, 
which  are  the  tools  chiefly  used  in  burrowing,  are  very  hard, 
very  strong,  and  boldly  toothed,  and  the  antennsB  are  short, 
and  have  scarcely  any  distinction  between  the  joints. 

One  of  the  best  examples  of  the  Scaritidae  is  shown  on  Wood- 
cut II.  Fig.  4,  and  is  an  insect  called  Clivma  foaaor.  The 
length  of  this  Beetle  is  rather  more  than  a  quarter  of  an  inch. 
Its  colour  is  exceedingly  variable,  ranging  from  pitchy-black 
to  chestnut,  brown,  or  even  brick-red.  This  variation  in  colour 
depends  chiefly  upon  the  exposure  to  the  air,  the  oldest  speci- 
mens being  the  darkest.  This  gradual  darkening  by  exposure 
to  light  is  very  firequent  among  insects;  and  a  too  £Euniliar 
example  may  be  found  in  the  common  cockroach,  which  is 
often  seen  almost  white,  darkening  gradually  until  it  assumes 
it«  well-known  red-brown  hue.  There  are  only  two  British 
examples  of  this  genus. 

Usually,  the  Clivina  is  found  under  stones  and  in  heaps  of 
decaying  vegetable  matter,  but  I  have  taken  great  numbers 
out  of  a  large  rotten  log,  which  was  seen  to  be  full  of  their 
burrows  as  soon  as  the  bark  was  removed.  I  took  out  of  the 
same  log  both  the  larvae  and  pupae  of  the  same  Beetle,  having 
nothing  to  do  but  to  break  up  the  soft  and  rotten  wood  with  a 
powerful  digger,  previously  laying  a  newspaper  below  the 
log.  The  insects  fell  out  in  numbers  without  being  injured, 
and  could  be  taken  in  any  niunber. 

The  instrument  which  is  here  mentioned  was  not  of  the  usual 
form,  but  was  made  to  order,  and  a  very  useful  article  it  was. 
It  was  shaped  something  like  a  mattock,  the  blade  being 
trowel-shaped  and  slightly  curved,  and  a  broad  hammer  taking 
the  place  of  the  prongs.  The  blade  was  very  strong  and  sharp- 
edged,  and  on  occasion  could  serve  as  an  axe,  while  the 
hammer  end  was  useful  for  breaking  up  the  hardened  earth  in 
which  many  Beetles  reside.  It  was  particularly  useful  during 
hard  frosts,  because  the  Beetles  are  then  in  their  winter  quarters, 
and  cannot  be  got  at  without  some  such  weapon.     If  I  were 
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to  have  another  digger  made,  I  should  have  the  handle  pro- 
longed into  a  sort  of  crow-bar  with  a  rather  sharp  edge,  so  as 
to  be  able  to  use  it  as  chisel  and  lever  united. 

When  the  insects  are  captured,  the  next  business  is  to  know 
how  to  deal  with  them.  There  is  not  the  least  diflSculty  with 
soft-bodied  moths  or  butterflies,  as  they  can  be  easily  killed 
when  caught;  but  the  hard-bodied  Beetles  are  not  so  easily 
deprived  of  life,  and  a  great  number  of  them  will  fight  if 
placed  in  the  same  vessel,  and  eat,  or  at  least  mutilate,  each 
other.  There  is  nothing  better  for  such  insects,  or  rather  for 
their  capturer,  than  the  *  laurel-bottle.*  This  is  very  easily 
made.  Take  a  wide-mouthed  bottle,  and  fit  a  cork  very  firmly 
into  it.  Bore  a  hole  through  the  cork,  and  insert  in  the  hole 
a  swan-quill  or  short  metal  tube  about  two  inches  long,  so  that 
it  may  project  at  least  half  an  inch  through  the  cork  into  the 
bottle.  The  upper  end  should  be  stopped  with  a  cork,  and  it 
will  be  better  to  cut  the  cork  so  long  that  it  can  be  removed 
by  holding  it  between  the  teeth.  I  always  cut  the  upper  part 
of  the  tube  slopingly,  so  that  a  very  small  Beetle  can  be  scooped 
up  with  it. 

For  many  Beetles  nothing  more  is  requisite,  except  to  put  a 
piece  of  crumpled  rag  at  the  bottom, so  as  to  give  them  a  foothold; 
but  for  the  fiercer  and  voracicrus  Adephaga  an  additional  precau- 
tion is  required,  and  they  must  be  killed  as  soon  as  they  are 
put  into  the  bottle,  or  an  undisfigured  specimen  will  never  be 
obtained. 

If  a  bottle  can  be  obtained  without  any  neck,  the  following 
is  the  neatest  way  of  making  a  laurel-bottle  : — Cut  a  flat  cork 
that  fits  rather  tightly  in  the  bottle,  but  not  too  tightly  to  be 
pushed  up  and  down.  Take  out  a  portion  of  its  middle,  and 
insert  a  piece  of  fine  wire  gauze.  It  will  be  better  to  pass  a 
string  through  each  side  of  the  *  plug,'  as  we  will  call  this  cork, 
and  knot  them  underneath,  so  that  when  the  plug  is  to  be 
withdrawn  it  can  be  pulled  up  by  the  strings. 

Next,  procure  a  handful  of  the  young  buds  and  leaves  of 
laurel,  put  them  into  the  bottle,  and  crush  them  into  a  paste 
with  the  handle  of  a  knife  or  some  such  instrument.  Now 
insert  the  plug,  press  it  down  upon  the  crushed  leaves,  put  in 
the  cork,  and  the  *  laurel-bottle '  is  complete.  If  the  bottle 
should  have  a  neck,  make  a  small  gauze   bag,  tie  up  the 
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crushed  laurel  in  it,  and  put  it  into  the  hottle.  In  either 
case,  the  bottle  must  be  kept  firmly  corked,  or  the  vapour  will 
escape. 

The  use  of  the  bottle  will  be  shown  as  soon  as  it  is  employed. 
Let  a  Beetle,  however  large,  fierce,  or  voracious,  be  put  into  it, 
and  its  &te  is  at  once  sealed.  It  begins  to  kick  and  struggle, 
as  if  it  knew  its  danger ;  but  in  less  than  a  second  the  strug- 
gling is  evidently  over,  and  the  insect  turns  on  its  back,  with 
its  legs  quivering  in  the  poisoned  air.  The  fact  is,  the  laurel 
contains  a  large  amount  of  prussic  acid,  and  the  interior  of  the 
bottle  is  charged  with  its  vapour.  Now,  as  has  already  been 
mentioned,  the  breathing  apparatus  of  an  insect  pervades  the 
whole  of  the  body,  even  to  the  end  of  the  limbs  ;  and  when  the 
poisonous  vapour  is  inhaled,  it  penetrates  simultaneously  the 
entire  system,  and  causes  almost  instantaneous  death.  It  will 
be  as  well  for  the  beginner  to  use  the  laurel-bottle  for  all 
Beetles,  as  it  does  not  damage  them,  and  he  need  not  trouble 
himself  to  distinguish  the  voracious  from  the  harmless  species. 

There  is  only  one  drawback  to  the  laurel-bottle,  and  this 
is  more  apparent  than  real.  It  stiffens  the  limbs,  so  that  the 
insects  cannot  be  *  set '  properly,  and  the  legs  will  rather  break 
than  bend-  However,  this  difl&culty  is  overcome  in  a  very 
simple  way — namely,  by  leaving  them  in  the  bottle  for  a  few 
days,  when  the  rigid  limbs  will  become  relaxed  and  as  flexible 
as  they  were  during  life.  Some  care,  however,  is  required,  as, 
if  they  are  left  too  long  in  the  bottle,  the  process  of  softening 
extends  too  far,  and  the  limbs  are  apt  to  fall  olQF  altogether. 

Very  few  instnunents  are  required  for  the  capture  of  Beetles 
besides  the  digger  which  has  already  been  described.  Two 
nets  are  almost  indispensable,  one  made  of  stout  net,  and  the 
other  of  brown  holland  or  the  strongest  linen.  The  former 
should  be  about  seven  inches  in  diameter,  and  is  used  for 
fishing  Water  Beetles  and  their  larvae  out  of  ponds,  ditches,  and 
streams. 

The  latter,  which  is  called  from  its  use  the  sweep-net,  re- 
quires to  be  made  with  some  care,  as  it  meets  with  very  rough 
usage,  and,  imless  properly  made,  will  soon  be  worn  out.  The 
depth  should  be  at  least  twice  its  diameter. 

The  framework  of  the  net  is  simply  a  ring  or  hoop  about 
nine  inches  in  diameter,  made  of  iron  or  brass  about  as  thick 
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as  an  ordinary  quill.  If  it  be  of  lighter  material,  it  will  not 
endure  the  rough  work  for  which  it  is  made.  The  ring  is 
covered  loosely  with  the  strongest  tape,  and  to  the  tape  is 
sewn  the  net  itself,  which  is  nothing  more  than  a  bag  of  hoUand 
or  linen.  The  best  sweep-nets  have  a  number  of  small  rings 
soldered  on  the  inside  of  the  hoop.  A  stout  wire  is  rim  through 
the  rings,  and  the  net  is  made  fast  to  the  wire.  By  this  plan 
the  net  will  outlast  twenty  nets  made  in  the  ordinary  way. 
The  angles  at  the  bottom  of  the  net  should  be  carefully 
rounded  off. 

Now  for  the  mode  of  using  it.  The  simplest  plan  is  to 
attach  to  the  ring  a  strong  screw  which  fits  into  a  ferrule  at  the 
end  of  a  stout  walking-stick.  The  entomologist  can,  there- 
fore, go  about  his  task  without  betraying  any  signs  of  his 
occupation.  The  sweep-net  and  water-net,  folded  round  their 
rings,  are  placed  in  one  pocket,  the  laurel-bottle  is  in  another  ; 
the  digger  is  hidden  under  the  skirts  of  the  coat,  and  a  pair  of 
curved  forceps  is  in  the  waistcoat  pocket. 

When  a  promising  sweeping-place  is  found,  such  as  a  hedge- 
row, some  long  grass,  fern  or  heather,  a  quantity  of  nettles,  a 
turnip  field,  or  any  such  locality,  the  sweep-net  is  screwed  to  the 
walking-stick,  the  laurel-bottle  hung  by  a  string  to  a  button, 
and  all  is  ready.  The  net  is  then  swept  at  random  backwards 
and  forwards  among  the  herbage,  the  stroke  always  having 
an  upward  direction.  This,  with  a  little  practice,  can  be  done 
so  rapidly  as  scarcely  to  impede  the  walk.  It  is  better,  how- 
ever, only  to  sweep  one  kind  of  plant  at  a  time,  so  as  to  be 
sure  of  the  particular  herb  or  vegetable  frequented  by  each 
species. 

After  a  time,  comes  the  examination  of  the  net.  Lay  it  flat 
on  the  groimd,  doubling  it  over,  so  that  the  pressure  of  the 
hoop  prevents  the  inmates  from  escaping.  Now,  draw  it  through 
the  hoop  very  slowly,  taking  care  that  none  of  the  more  active 
Beetles  make  their  escape,  especially  those  which  hop  and  fly  ; 
seize  the  insects  as  they  make  their  appearance,  and  drop  them 
into  the  laurel-bottle,  always  replacing  the  cork.  Most  Beetles 
— and,  in  fact,  nearly  all  that  are  taken  in  the  sweep-net — ^will 
pass  through  the  tube ;  but  the  large  Gromid  Beetles,  some  of 
the  Water  Beetles  and  chafers,  and  one  or  two  others,  require 
to  have  the  large  cork  removed. 
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On  returning  home,  the  entomologist  should  take  out  the 
cork  from  the  laurel-bottle,  and  empty  the  insects  into  some 
boiling  water,  as  some  of  the  species  have  the  strongest  objec- 
tion to  die,  and,  after  they  have  been  apparently  killed,  have 
a  habit  of  reviving  in  a  manner  that  is  rather  startling  to 
the  young  entomologist.  It  is  no  uncommon  thing  for  an  in- 
8ect>-hunter  to  capture  a  number  of  Beetles,  set  them,  put  them 
away  in  the  '  setting-box,'  and  then,  after  a  week  or  so,  to  find 
three  or  four  of  them  kicking  about  and  doing  their  best  to 
escape.  Some  of  the  Greodephaga  have  been  known  to  drag 
the  pin  from  the  board,  and,  though  still  impaled,  to  devour 
their  fellow  sufferers. 

Ordinary  Beetles  can  be  taken  by  hand,  but  for  the  very 
small  species  the  forceps  is  used.  This  instrument  should 
be  of  good  length.  The  regular  dealers  offer  for  sale  a  brass 
force{)6  about  two  inches  in  length.  This  is  nearly  useless. 
Gret  the  forceps  of  steel,  at  least  four  inches  long,  and  made 
with  a  curve.  The  curved  forceps  is  just  as  useful  as  the 
straight  instrument  for  picking  up  a  Beetle  from  the  groimd, 
while  it  can  be  inserted  into  crevices  which  the  straight 
forceps  could  not  enter. 

*  Setting '  Beetles  is  not  a  difficult  matter.  For  moderately- 
sized  Beetles  the  following  plan  answers  perfectly.  Take  a  tine 
pin,  such  as  are  sold  for  the  purpose,  and  pass  it  through  the 
disc  of  the  right  elytron,  and  so  fix  the  Beetle  on  a  board.  Now 
draw  out  its  legs,  and  place  them  in  their  natural  position, 
fixing  them,  if  required,  with  pins  and  little  bits  of  card-board. 
Treat  the  antennae  and  palpi  in  the  same  way,  and  nothing 
more  is  needed. 

Very  small  Beetles  should  be  fixed  on  white  card-board  with 
coaguline.  If  the  cement  be  well  thinned,  there  will  be  plenty 
of  time  to  fix  the  legs  and  antennje  before  it  sets.  Only  one 
Beetle  should  be  set  on  one  piece  of  card.  In  all  cases,  if  the 
Beetle  haive  wings,  and  several  specimens  can  be  procured,  one  of 
them  should  be  set  with  the  wings  expanded  as  in  flight ;  and, 
when  card  is  used,  one  specimen  should  be  laid  on  its  back,  so 
that  the  structure  of  the  mouth  can  be  examined.  Should  a 
more  detailed  examination  be  required,  nothing  is  easier  than  to 
damp  the  card-board,  remove  the  insect,  and  replace  it  after  its 
structure  has  been  investigated. 
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For  examining  the  details  of  a  Beetle,  especially  if  it  be  a 
small  one,  a  pocket  lens  is  required.  These  instruments  are 
made  with  either  two  or  three  glasses,  and  are  small  enough 
to  be  suspended  to  the  watch-chain  by  a  ring.  In  order  to 
examine  a  Beetle  with  ease,  the  pin  should  be  stuck  into  a 
cork  cemented  on  a  flat  piece  of  lead,  so  that  it  cannot  be 
knocked  over.  My  own  instrument  is  made  of  a  champagne 
cork,  cut  into  a  cylindrical  form  and  rounded  on  the  top.  I  pre- 
fer the  champagne  cork  for  two  reasons — the  first  being  that  it 
is  of  an  uniform  and  close  texture,  without  the  holes  and  hard 
spots  which  are  found  in  ordinary  corks,  and  the  second  being 
that  it  has  not  been  pierced  with  the  corkscrew. 

Only  one  other  English  genus  belongs  to  this  family,  namely, 
the  genus  Dyschirius.  All  its  members  are  very  brilliant,  very 
active,  and  very  small,  the  largest  being  barely  one-sixth  of  an 
inch  in  length.  Small  as  they  are,  they  are  as  ferocious  as  the 
Tiger  Beetles,  and  are  most  persevering  in  their  chase  of  prey, 
which  mostly  consists  of  Beetles  belonging  to  the  Brachelytra* 
There  are  several  Beetles  belonging  to  the  genus  Bledius  or 
Hesperophilus,  which  inhabit  the  sandy  shores,  and  live  in 
small  burrows  which  they  make  in  the  sand  just  above  high- 
water  mark.  On  these  little  insects  the  Dyschirii  feed,  chasing 
them  through  their  tunnels  just  as  weasels  chase  rats. 

All  these  Beetles  are  cylindrical,  and  their  surface  has  a  sort 
of  brassy  polish.  The  mandibles  are  stout,  very  sharp,  and 
toothed  at  the  base.  The  antennsB  are  slender,  with  the  second 
joint  the  longest,  and  the  thorax  is  globular. 


CHAPTER  IIL 
OEODEPHA  G^^— continued. 

Wb  now  come  to  the  important  family  of  the  Carabidae,  to 
which  belong  some  of  the  largest  and  most  powerful  of  the 
Geodephaga.  The  Carabidad  are  in  many  points  exactly  like 
the  Cicindelidse,  and  if  isolated  parts  of  the  mouth  were  taken 
to  an  entomologist,  he  would  have  some  difficulty  in  knowing 
to  which  family  they  belonged.  But,  whereas  the  Cicindelida^ 
have  a  notch  on  the  inner  side  of  the  front  tibiae,  these  limbs 
are  without  the  notch  in  the  Carabidae. 

The  typical  genus  is  well  represented  in  this  country,  and  its 
members  are  &miliar  to  us  by  the  title  of  Ground  Beetles  or 
Garden  Beetles.  They  are  the  largest  of  the  fiimily,  some  of 
them  being  an  inch  in  length,  and  strongly  though  elegantly 
shaped.  They  are  very  active,  as  far  as  their  legs  go,  but  they 
have  no  wings,  these  members  being  only  found  in  a  rudi- 
mentary state  imder  the  hard  and  shining  elytra,  which  in 
most  of  the  species  are  soldered  together  and  cannot  be  opened. 
In  one  species,  however,  Carabiis  granulatuSj  the  elytra  are 
capable  of  motion,  and  the  wings  are  more  developed  than  is 
generally  the  case.  They  are,  however,  much  too  small  to  be 
used  for  flight.  The  mandibles  have  a  small  tooth  in  the 
middle,  and  the  labial  palpi  have  the  last  joint  securiform,  or 
axe-shaped.  The  thorax  is  somewhat  heart-shaped,  and  has  the 
posterior  angles  boldly  marked.  In  the  male  the  tarsi  of  the 
first  pair  of  legs  are  broader  than  in  the  female. 

Thirteen  British  species  of  Carabus  are  known,  one  of  which 
is  represented  on  Plate  I.  Fig.  6,  in  the  act  of  chasing  the 
Brachinus.  It  is  the  Carabus  monilis^  a  common  and  very 
handsome  insect.  It  is  exceedingly  variable  in  colour,  and 
slightly  so  in  marking,  but  may  be  described  as  follows: — The 
head  is  black,  with  bronze  or  green  reflections,  wrinkled  in  front. 
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and  there  is  a  deep  hollow  on  each  side  just  between  the  an- 
tennsB.  The  thorax  is  wrinkled  at  the  hinder  angles  and  deeply 
notched  behind,  and  its  colour  is  deep  copper.  The  elytra  are 
metallic  green  or  violet,  and  sometimes  entirely  green.  Each 
elytron  is  marked  with  three  rows  of  raised  striaB,  broken 
regularly  at  intervals,  or  'interrupted,'  to  use  the  scientific 
term,  and  between  them  are  three  ridges  which  are  not  broken. 
The  line  along  the  suture  is  black,  and  the  under  side  of  the 
insect  is  dull  black. 

This  Beetle  is  common  in  gardens,  and,  like  the  rest  of  its 
kin,  ought  to  be  encouraged  and  protected,  as  it  feeds  almost 
entirely  on  the  smaller  insects,  and  never  meddles  with  the 
vegetables.  One  of  the  species,  Carabus  auratuSj  which  is 
plentiful  in  France,  though  very  scarce  in  this  coimtry,  is  most 
useful  to  the  farmer,  as  it  watches  for  the  female  cockchafers 
as  they  descend  to  deposit  their  eggs  in  the  ground,  and  then 
kills  and  eats  them,  thus  doing  more  good  than  if  it  fed  on  the 
destructive  grub  itself. 

It  can  be  found  in  the  daytime  by  lifting  stones,  flower-pots, 
logs  of  wood,  dead  leaves,  or  similar  objects  that  have  been 
lying  in  one  place  for  some  little  time.  Care  must  be  taken 
in  handling  it,  as  all  the  Carabi  have  an  unpleasant  habit  of 
pouring  from  their  mouths  a  blackish  fluid  which  stains  the 
fingers,  and  is  of  a  very  disagreeable  character.  It  is  said  that 
the  insect  can  project  this  fluid  to  some  distance  ;  but  I  have 
I  never  seen  this  done,  though  I  have  caught  great  numbers  of 

Carabi,  and  given  them  every  provocation  to  make  use  of  this 
weapon,  which  is  analogous  to  the  explosion  of  the  Brachinus. 

All  the  Carabidse  are  beautiful  insects,  and  it  is  difficult  to 
select  any  one  that  is  pre-eminent  beyond  its  fellows.  Per- 
sonally, I  think  that  Carabus  canceUatua  carries  off  the  palm, 
though  it  is  not  so  large  as  several  of  its  congeners.  lis 
shape  is  peculiarly  elegant,  and  its  colour  is  greenish  brass,  or 
coppery,  sometimes  deepening  into  black.  On  each  of  the 
elytra  are  three  chain-like  marks  composed  of  oblong  tubercles 
placed  end  to  end,  and  between  each  of  them  is  a  single  bold 
ridge.  These  marks  are  similar  in  character  to  those  of  the 
preceding  insect,  but  they  are  very  much  larger  and  bolder, 
and  can  easily  be  distinguished  without  the  aid  of  a  lens.  There 
are  the  rudiments  of  wings  to  be  seen  imder  the  elytra.     In 
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PLATE   II. 
GROUND     BEETLEa 


1.  Lebia  crux-minor. 
':  .  2.  CaloBoma inquisitor. 

I  3.  Carabus  intricatus. 


4.  Cychrus  rostratus. 

5.  CaloBoma,  larva  in  nest  of  Social  caterpillar. 

6.  Carabus,  larva. 

Plaihs: — 

Trunk  and  branch  of  Oak  {Quercus  Hobur),    Above. 
Wood  Anemone  (Anemone  nemorasa).    Across  Centre. 
Cowslip  (iVtffitiAi  verii).    In  Middle. 
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the  spring  time  this  insect  may  be  taken  in  decaying  willow- 
trees. 

Another  species  of  this  genus,  Carabua  vntricatuSj  may  be 
seen  on  Plate  II.  Fig.  2,  where  it  is  represented  as  ascending  the 
trunk  of  an  oak-tree  in  search  of  prey.  If  any  of  my  readers 
should  happen  to  see  the  insect  itself,  he  will  be  the  envy 
of  all  brother  entomologists,  inasmuch  as  it  is  not  only  a 
singularly  handsome  but  a  very  scarce  insect.  It  is  the  largest 
British  Carabus  yet  known,  and  is  finely  marked  and  coloured. 
The  head  is  black,  with  a  violet  gloss,  and  has  a  deep  impres- 
sion on  either  side.  The  thorax  is  of  the  deepest  violet  or 
green,  becoming  black  on  the  margin,  and  is  wrinkled  over  its 
entire  surface.  The  elytra  are  very  deep  and  shining-violet, 
and  on  each  elytron  there  are  three  rows  of  elevated  tubercles 
of  an  olive-green,  the  remainder  of  the  surface  being  wrinkled. 
The  under  surface  of  the  body  is  black,  glossed  with  violet. 

At  Fig.  6,  in  the  left-hand  lower  comer  of  the  same  plate,  is 
seen  the  larva  of  a  Carabus.  These  larvae  are,  like  the  perfect 
insects,  carnivorous.  They  are  armed  with  powerful  jaws,  having 
a  strong  tooth  near  the  base.  The  antennae  and  maxillary 
palpi  have  each  four  joints,  and  there  are  six  ocelli,  or  simple 
eyes,  on  each  side.  At  the  end  of  the  tail  are  two  homy  spines, 
each  armed  with  a  sort  of  spur. 

The  last  species  which  will  be  described  is  the  Carabus 
violuceus,  one  of  the  commonest  and  largest  of  the  species. 
It  sometimes  exceeds  an  inch  in  length.  Its  colour  is  rather 
remarkable.  At  first  sight  it  appears  to  be  a  black  insect,  but 
a  more  careful  examination  shows  that  the  supposed  black  is 
in  reality  the  deepest  violet,  which  on  the  margins  of  the 
elytra  and  thorax  becomes  of  a  rich  burnished  golden-violet, 
like  as  of  polished  metal.  The  whole  of  the  upper  surface  is 
granulated,  the  elytra  more  deeply  than  the  thorax,  along  the 
centre  of  which  there  is  a  slightly  elevated  line.  Below,  it  is 
black,  with  a  slight  green  or  blue  reflection.  Altogether  there 
are  thirteen  British  Carabi. 

These  Beetles  afford  good  practice  in  setting.  They  are 
large  enough  to  bear  handling,  and  yet  small  enough  to  require 
care.  Their  legs  are  long,  and  look  well  when  set  out,  and 
the  parts  of  the  mouth  are  sufficiently  large  to  show  whether 
the  operator  has  been  careful  about   his  work.     Their  only 
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drawback  is  the  lack  of  wings,  but  it  is  more  than  compensated 
by  the  other  advantages.  These  Beetles,  by  the  way,  are  very 
tenacious  of  life,  and,  though  they  can  be  at  least  rendered 
insensible  and  harmless  by  the  laurel-bottle,  it  will  be  as  well 
to  dip  them  into  boiling  water  before  passing  the  pin  through 
them,  so  as  to  avoid  the  sight  of  an  impaled  Beetle  trying  to 
release  itself,  or  walking  about  the  cabinet  drawer  with  a  pin 
through  its  body. 

I  have  always  had  a  great  liking  for  these  Beetles,  from  the 
time  when  I  was  accustomed  to  harness  them  into  fairy  chariots, 
to  that  in  which  I  first  learned  from  them  the  wonders  of 
an  insect's  organisation,  and  traced  in  them  the  early  rudi- 
ments of  those  structures  which  find  their  fullest  development 
in  man. 

Next  on  our  list  comes  the  genus  Notiophilus,  which,  being 
translated,  signifies  wet-lover,  and  is  a  very  appropriate  title. 
All  these  Beetles  are  very  small,  none  of  them  exceeding  a 
quarter  of  an  inch  in  length.  They  may  be  found  on  the 
banks  of  ponds  and  streams,  running  over  the  wet  soil  with 
great  activity  in  search  of  prey.  In  consequence  of  their 
fondness  for  water  they  were  for  a  long  time  classed  among  the 
Hydradephaga,  or  the  voracious  Beetles  of  the  water,  but  have 
now  been  placed  in  their  right  position  among  the  Garabidse. 

On  Woodcut  No.  II.  Fig.  5,  is  a  magnified  figure  of  a 
common  species  of  this  genus,  called  Notiaphilua  biguUatus, 
It  is  a  very  small  Beetle,  sometimes  only  one-sixth  of  an  inch 
in  length,  and  seldom,  if  ever,  exceeding  a  quarter  of  an  inch. 
It  is  a  pretty  little  creature,  with  a  highly  polished  surface,  a£ 
if  made  of  bronze  in  which  the  copper  predominated.  Five 
species  of  this  genus  are  known  to  inhabit  England,  and  they 
may  be  found  hidden  under  stones  or  at  the  roots  of  trees  in 
damp  places.  Willow-trees  on  the  borders  of  streams  are  good 
localities  for  these  pretty  little  Beetles.  They  do  not,  however, 
confine  themselves  to  wet  places,  although  they  prefer  such 
places  as  a  residence.  They  may  be  seen  running  about  in  th€ 
hottest  weather  over  places  a  mile  at  least  from  water. 

The  maxillary  palpi  of  this  genus  have  the  last  joint  rathei 
egg-shaped,  and  sharply  cut  oflF  at  the  end,  as  may  be  seen  by 
reference  to  Woodcut  II.  Fig. «,  which  represents  the  left  labia] 
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palpus  of  this  insect.  The  antennse  are  Blender,  and  rather 
thicker  at  the  tip  than  at  the  base.  The  head  has  a  deep 
furrow  between  the  eyes,  and  the  elytra  are  long  and  flattened. 

Another  genus  now  comes  before  us,  our  example  of  which  is 
NAria  brevicoUia,  a  figure  of  which  is  given  on  Woodcut  III. 
Fig.  1.    These  are  larger  insectii  than  those  of  the  preceding 
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genus,  their  length  exceeding  half  ao  inch,  and  sometimes  reach- 
ing three-quarters  of  an  inch.  In  these  insecta  the  antenna;  are 
long  and  slender,  and  the  mentum  is  divided  into  three  distinct 
lobes,  the  central  lobe  being  cleft,  as  it  were,  into  two.  The 
thorax  is  heart-shaped  and  abruptly  cut  off  both  in  front  and 
behind,  the  basal  angle  being  straight.  The  wings  are  well  de- 
veloped.   Most  of  these  Beetles  belong  to  the  maritime  insects. 
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The  present  species  is  called  by  the  name  brevicoUiSj  in  con- 
sequence of  its  short  neck.  The  head,  thorax,  and  elytra  are 
black,  and  the  antennae,  palpi,  tibiae,  and  tarsi  are  dull,  pitchy- 
red.  The  elytra  have  their  surfece  marked  with  bold  striae, 
which  are  thickly  punctured,  and  have  several  large  pits  on 
the  third  stria  from  the  suture.  Although  plentiful  enough 
when  insect-hunters  know  where  to  look  for  them,  the  Nebrias 
are  not  often  found,  owing  to  their  habit  of  concealing  them- 
selves in  the  crevices  of  sea-side  rocks,  so  that  it  is  necessary 
to  break  open  the  rocks  in  order  to  dislodge  the  Beetles.  The 
digger  mentioned  on  page  25  will  be  found  very  useful  for  this 
purpose.  The  Beetles  prefer  the  sandstone  rocks  to  the  chalk 
cliffs  for  their  residence.  The  length  of  this  species  is  one-third 
of  an  inch.  The  peculiarly-formed  labial  palpi  of  this  genus 
can  be  seen  by  reference  to  Woodcut  No.  II.  Fig.  a,  and  the 
maxillary  palpi  at  Fig.  6.  Four  species  of  Nebria  are  known 
to  inhabit  England. 

If  the  reader  will  refer  to  Plate  II.  Fig.  2,  he  will  see  repre- 
sented an  episode  in  insect  life  which  is  not  common  in  Eng- 
land, where  the  insect  is  scarce,  though  sufficiently  so  on  the 
Continent,  where  it  is  plentiful.  It  seems  very  strange  that 
so  narrow  a  strip  of  sea  should  separate  so  many  insects  from 
us,  especially  as  vessels  are  continually  passing  backwards  and 
forwards.  It  is  a  fact,  however,  that  many  of  our  very  rarest 
insects  are  quite  common  on  the  opposite  coasts  of  France, 
where  they  live  under  exactly  similar  conditions  as  those  of  our 
own  island.  I  cannot  but  think  that,  in  cases  where  the  insect 
is,  as  in  the  present  instance,  an  extremely  useful  one,  any 
entomologist  would  be  doing  a  patriotic  act  by  bringing  over 
a  number  of  them  and  turning  them  out  to  get  their  living  in 
England. 

There  is  no  difficulty  in  distinguishing  the  genus  Calosoma 
from  Carabus.  The  body  and  thorax  are  much  more  globose 
and  rounded,  the  third  joint  of  the  antennae  is  flattened,  and 
well-developed  wings  are  seen  beneath  the  elytra. 

This  handsome  Beetle,  called  scientifically  Calosoma  ayco^ 
phanta^  ranks  among  our  rarest  British  insects,  but  absolutely 
swarms  in  many  parts  of  the  Continent,  being  so  plentiful  in 
fir-woods,  that  if  an  entomologist  go  out  at  night,  after  the 
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manner  of  his  kind,  with  sugar  and  a  lantern,  the  trunks  of 
the  trees  appear  to  be  quite  studded  with  gems,  which  are  the 
shining  green  bodies  of  the  Galosoma. 

The  name  Calosoma  is  formed  from  two  Greek  words,  signi- 
fying beautiful  body,  and  is  more  appropriate  than  the  gene- 
rality of  insect  names.  The  head  and  thorax  are  very  deep 
violet,  almost  amounting  to  black,  the  violet  being  most  brilliant 
on  the  margins  of  the  thorax,  which  are  flattened  and  slightly 
turned  up  like  the  brim  of  a  hat.  The  whole  surface  of  the 
thorax  is  finely  granulated,  and  there  is  a  faint  but  distinct 
groove  along  its  centre.  The  elytra  are  singularly  beautiful. 
They  are  gold^een  *  shot '  with  blue,  the  hues  shifting,  like 
those  of  a  pigeon's  neck,  with  every  change  of  Hght.  They  are 
deeply  and  regularly  striated,  and  on  each  elytron  there  are 
three  rows  of  rather  deep  punctures,  placed  at  some  distance 
apart.  Counting  from  the  suture,  the  punctures  are  placed  on 
the  fourth,  eighth,  and  twelfth  striae.  Although  they  are  well 
marked,  they  cannot  be  properly  seen  without  a  magnifying 
glass,  though  when  viewed  with  a  side-light  they  look  like 
three  rows  of  tiny  glittering  points.  Beneath,  the  insect  is  black, 
glossed  with  bronze.     Its  length  is  rather  more  than  an  inch. 

It  is  impossible  to  calculate  the  benefit  which  this  beautiful 
insect  confers  upon  the  countries  in  which  it  lives,  and  it  is  not 
too  much  to  say  that  but  for  the  Calosoma  the  fir-tree  would 
be  extinct  in  many  of  those  places  from  which  we  derive  our 
chief  stores  of  timber.  Both  in  the  perfect  and  larval  condi- 
tions it  is  carnivorous,  feeding  upon  certain  destructive  cater- 
pillars belonging  to  the  Bombycidae,  among  which  those  of  the 
Processionary  Moth  {Cnethocampa  proces&ionea)  and  the  Gipsy 
Moth  {Liparie  dispar)  are  the  most  conspicuous.  It  does  not, 
however,  feed  only  on  the  caterpillars  of  moths,  but  also  devours 
the  larvae  of  the  Pine  Saw  Fly  {Lophyrua  pini\  thus  selecting, 
with  a  curious  instinct,  the  very  creatures  which  do  most  harm 
to  the  forest.  In  the  plate  the  insect  is  represented  as  looking 
down  from  the  branch  to  which  it  has  climbed  in  search  of  the 
Brown-tail  Moth's  nest. 

Although  it  eats  many  of  these  larvae  after  it  has  attained 
the  perfect  form,  it  commits  the  greatest  ravages  while  itself 
in  the  larval  condition.  In  this  state  it  is  ugly  as  it  is  beautiful 
when  it  becomes  a  Beetle.     It  is  a  black,  soft-bodied  grub, 
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something  like  that  of  the  Carabus,  flattened  and  scaly  on  the 
upper  surface  of  each  segment  and  the  head.  It  has  two  large, 
sharp,  curved,  and  powerful  mandibles,  from  which  no  cater- 
pillar has  a  chance  of  escape,  and  there  are  two  homy  spines  at 
the  end  of  the  tail.  Its  length,  when  fuU-^own,  is  about  an 
inch  and  a  half. 

The  voracity  of  this  larva  is  amazing.  It  will  eat  several 
caterpillars,  and  even  pupae,  daily,  and  gorges  itself  to  such  an 
extent  that  the  soft  body  becomes  quite  distended  like  that  of 
a  fiill-fed  leech,  and  the  creature  is  quite  incapable  of  moving. 
In  this  condition  it  oft^en  falls  a  victim  to  its  own  voracity,  and 
that  in  rather  a  curious  manner.  It  has  been  mentioned  that, 
among  other  insects,  the  Processionary  Moth  forms  a  large 
proportion  of  its  food.  Now  the  caterpillars  of  this  moth  are 
social  in  their  habits,  and  spin  large  webs,  in  which  they  live 
together.  Into  these  nests  the  larva  of  the  Calosoma  is  sure  to 
creep,  and  sometimes  as  many  as  five  or  six  have  been  found  in 
the  same  web,  feeding  on  the  inmates.  Sometimes  it  happens  that 
a  Calosoma  grub,  hungry  and  wandering  in  search  of  food,  dis- 
covers a  nest  of  Processionary  caterpillars,  and  straightway  makes 
its  entrance.  Being  very  himgry,  it  seizes  the  first  creature 
to  which  it  comes,  and  sometimes  catches  its  gorged  and  help- 
less relative,  which  it  devours  without  the  least  compunction. 

I  have  already  mentioned  that  the  Calosoma  is  in  all  proba- 
bility the  means  of  preserving  the  supply  of  fir-wood.  In  some 
years,  as  often  happens  with  destructive  insects,  sundry  pine- 
feeding  caterpillars  absolutely  swarm  in  the  forest,  the  insect 
armies  being  so  vast  that  anyone  walking  through  the  forest 
hears  the  sound  of  their  busy  jaws  on  every  side  as  they  devour 
the  leaves.  With  any  tree  such  a  visitation  would  be  a  mis- 
fortune, but  with  the  pine-trees  it  is  death.  Ordinary  trees, 
if  stripped  of  their  leaves,  will  put  forth  a  fresh  set  of  foliage 
in  the  succeeding  year,  and  suffer  little  except  being  thrown 
back  in  their  growth ;  but  a  pine-tree,  when  deprived  of  its 
leaves,  has  no  such  power,  and  always  dies.  The  reader  will, 
therefore,  see  how  invaluable  are  the  services  rendered  to  man 
by  this  insect,  which  keeps  down  the  numbers  of  the  obnoxious 
caterpillars,  and  saves  whole  forests  from  destruction. 

Trees  that  have  been  perishing  through  the  attacks  of  cater- 
pillars have  been  saved  by  the  Calosoma.     Some  years  tigOj 
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M.  Boisg^rard,  findiDg  that  some  trees  were  being  ravaged  by 
the  caterpillars  of  the  Gripsy  Moth,  placed  upon  the  trees 
several  females  of  this  Beetle,  and  simply  left  them.  Next 
year,  the  caterpillars  appeared  as  usual,  but  in  their  nests  were 
the  larvae  of  the  Calosoma,  and  in  two  or  three  years  the  de- 
structive caterpillars  were  completely  cleared  off. 

I  should  not  be  at  all  surpi-ised  if  the  insect  could  be  em- 
ployed in  England  for  the  same  purpose.  It  would  have  plenty 
of  food  among  the  caterpillar  armies  that  occasionally  devas- 
tate certain  localities ;  and,  if  at  first  it  could  escape  the 
fingers  of  collectors,  it  might  have  a  chance  of  becoming  natu- 
ralised here,  and  rendering  to  England  the  services  which  at 
present  it  performs  on  the  Continent.  It  is  noteworthy  that 
the  first  recorded  British  specimen  of  this  splendid  insect  was 
captured  at  Aldborough,  by  Crabbe,  the  poet. 

AnoTHER  species  of  the  same  genus  is  found  in  England,  and 
is  less  rare  than  the  preceding  insect.  This  is  Ccdosoma  in- 
qtiisiior.  It  is  about  three-quarters  of  an  inch  in  length,  and, 
though  a  beautiful  Beetle,  is  not  so  handsome  as  its  larger 
relative.  A  fine  specimen  now  before  me  was  captured  by 
myself  in  Bagley  Wood,  in  the  year  1846,  at  which  time  that 
happy  hunting  ground  of  entomologists  was  open  to  all  who 
went  there  for  entomological  purposes,  and  did  not  disturb  the 
game.  It  had  but  lately  emerged  from  the  pupal  state,  and  I 
found  it  under  a  stone,  where  it  was  hiding  itself  until  its  soft 
elytra  had  gained  their  hardness.  It  was  so  soft,  indeed,  that 
I  was  almost  afraid  to  handle  it,  lest  its  shape  should  be  injured. 
However,  it  soon  became  hard  and  glossy,  and,  never  having 
been  exposed  to  injury,  is  a  singularly  perfect  specimen.  I 
find  in  the  MSS.  of  the  late  Mi*.  Hope,  which  he  kindly  lent 
me,  that,  in  the  summer  of  1820,  several  were  beaten  out  of 
the  foliage  of  oaks,  and  othei-s  dug  from  beneath  the  roots  of 
the  same  trees  in  the  early  spring. 

The  colour  of  this  Beetle  is  very  beautiful.  The  head  and 
thorax  are  very  deep  bronze-green,  and  finely  granulated,  the 
latter  having  a  very  deep  pit  on  either  side  near  the  hinder 
angle,  and  its  edge  being  very  bright  blue-green.  The  elytra 
are  of  a  similar  colour,  and  covered  with  striae.  Each  stria  is 
broken  at  short  intervals  with  transverse  lines,  perceptible  even 
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to  the  naked  eye,  and  the  edges  are  bright  blue-green,  like 
those  of  the  thorax.  There  are  three  rows  of  impressions  on 
the  elytra,  similar  to  those  upon  the  preceding  species,  but  not 
so  shining.  The  under  surfEU^  of  this  handsome  insect  is  dull 
blue-green,  and  the  legs  and  antenn®  are  black. 

Next  in  order  comes  the  plainly-coloured,  but  elegantly- 
shaped  insect  called  Cychrus  rostratuaj  the  only  British  ex- 
ample of  the  genus,  a  figure  of  which  is  given  on  Plate  II. 
Fig.  4. 

The  members  of  this  genus  can  easily  be  distinguished  by 
the  long  and  slender  head  and  thorax,  by  the  very  large  elytra, 
which  lap  over  the  abdomen  on  either  side,  and  by  the  pro- 
jecting mandibles.  The  last-mentioned  peculiarity  has  earned 
for  the  insect  the  specific  title  of  roatratus^  or  '  beaked,'  and, 
indeed,  the  mandibles,  head,  and  thorax  are  so  prolonged,  that 
the  insect  might  easily  be  mistaken  for  one  of  the  larger 
weevils. 

To  the  imassisted  eye  this  is  a  very  dull-coloured  insect, 
appearing  to  be  uniform  black-brown ;  but  when  viewed 
through  a  magnifying  glass,  the  surface  of  the  thorax  is  seen 
to  be  thickly  wrinkled  and  punctured,  and  that  of  the  elytra 
finely  granulated,  so  that  a  soft  and  satiny  gloss  is  imparted  to 
the  otherwise  unattractive  surface.  Its  length  is,  on  an  average, 
rather  more  than  three-quarters  of  an  inch. 

It  is  not  reckoned  among  our  common  insects,  probably  on 
account  of  its  habit  of  concealing  itself  in  dark  places,  in  which 
it  may  easily  escape  observation  in  consequence  of  its  sombre 
colouring.  It  is  to  be  found  imder  heaps  of  leaves,  stones,  or 
wood-piles,  such  as  are  left  by  the  fagot-makers.  I  have 
taken  it  in  Wiltshire  and  about  Oxford.  This  is  one  of  the 
very  few  Coleoptera  which  can  produce  any  sound,  and  the 
squeaking  noise  which  is  heard  when  the  Beetle  is  handled,  is 
thought  to  be  produced  by  the  friction  of  the  elytra  against 
the  tip  of  the  abdomen.  The  beautiful  Musk  Beetle  produces 
a  similar  soimd,  which  will  be  described  when  we  come  to  that 
insect. 

The  larva  of  the  Cychrus  is  something  like  that  of  Garabus, 
but  shorter  and  broader,  and  the  projecting  spines  at  the  end 
of  the  body  are  very  short  and  without  spurs.     The  palpi  of 
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this  genus  have  the  last  joint  very  large  and  axe-shaped.  Here 
I  may  mention  that  nothing  is  easier  than  to  examine  the 
head  and  mouth  of  a  Beetle,  without  doing  the  least  injury  to 
the  specimen,  even  though  it  be  hard  and  dry  in  the  cabinet. 
Take  the  head  between  the  points  of  the  forceps,  bend  it  gently 
backwards  and  forwards,  and  it  will  snap  off.  Now  put  it  into 
warm  water,  and  let  it  remain  there  until  the  parts  are  quite 
relaxed.  Then  stick  a  needle  perpendicularly  into  a  piece  of 
cork,  and  run  the  eye  portion  into  the  *  occipital '  hole,  i.e. 
that  at  the  junction  of  the  head  and  thorax.  With  a  fine 
needle,  the  parts  of  the  mouth  can  be  drawn  out  so  as  to  be 
properly  displayed,  and,  when  they  have  been  examined,  the 
bead  can  be  replaced,  and  fixed,  rather  firmer  than  before,  by  a 
small  drop  of  coaguline.  This  will  be  formd  a  good  plan  when 
a  Beetle  has  been  badly  set,  and  the  parts  of  the  mouth  are  not 
properly  seen. 

Next  in  order  comes  the  family  of  the  Chlseniidse.  In  these 
Beetles  the  front  tarsi  of  the  males  have  either  two  or  three 
joints  much  widened  and  squared,  and  very  sponge-like  below. 
On  Woodcut  III.  Fig.  2,  is  given  an  example  of  this  family, 
the  insect  being  called  PogonuR  hiridipennis.  The  members 
of  this  genus  have  the  last  joint  of  the  palpi  egg-shaped  and 
rather  elongated,  with  the  tip  blunt.  The  labial  palpi  are 
shown  at  Fig.  c,  and  the  maxillary  palpi  at  Fig.  d,  the  internal 
maxillary  palpus  being  small  and  very  slender. 

Tliey  are  all  rather  brilliant  and  shining  Beetles,  the  surface 
of  their  bodies  having  a  metallic  polish.  They  are  small  and 
maritime  in  their  habits,  and  may  generally  be  found  on  the 
southern  coasts  of  England,  hiding  under  the  heaps  of  sea-weed 
which  are  flung  by  the  waves  upon  the  shore. 

The  present  species  is  about  a  quarter  of  an  inch  in  length, 
or  a  little  more,  and  is  a  pretty  little  Beetle.  The  head  and 
thorax  are  shining  green,  with  coppery  reflections.  The  thorax 
has  a  longitudinal  furrow  along  the  centre,  a  triangular  hollow 
in  front,  and  a  rather  deep  pit  on  the  base  at  either  side.  The 
elytra  are  pale  ochreous-yellow,  clouded  with  brown  in  the 
middle,  a  peculiarity  which  has  earned  for  the  insect  the  spe- 
cific name  of  luridipennis^  or  '  pale-winged.'  They  are  covered 
with  greenish  striae,  and  on  the  third  stria  are  three  rather 
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deep  impressiong.  The  body  is  greenish  below,  changing  to 
rust-red  at  the  tip.  This  species  was  first  found  on  the  coasts 
of  Norfolk.     Three  British  species  of  Pogonus  are  known. 

Another  Beetle  belonging  to  this  &mily  is  shown  on  Wood- 
cut III.  Fig.  3.  Its  name  is  Pristonychtia  terriZola.  As  may 
be  seen  by  reference  to  the  illustration,  it  is  a  very  prettily- 
shaped  insect,  the  curves  of  the  outline  harmonising  in  a  way 
that  would  have  delighted  the  soul  of  Hogarth,  had  he  taken 
the  trouble  to  look  at  Nature's  original  of  his  celebrated  ^  line 
of  beauty.' 

Except  in  shape,  it  is  not  a  very  pleasing  insect  to  the  eye, 
the  colour  being  black,  with  a  violet  gloss  when  examined  in 
a  proper  light.  The  head  is  pitchy-black,  and  the  thorax  is 
sometimes  of  the  same  colour  as  the  head,  and  sometimes  blue- 
black,  with  a  faint  furrow  in  the  centre,  and  a  deep  oblong 
pit  on  either  side  of  the  base.  The  elytra  are  of  the  same 
colour,  and  rather  flattened,  and  covered  with  faint  but  regular 
striae,  which  are  slightly  pimctured.  Along  the  edges  there  is 
a  series  of  roundish  pits. 

This  Beetle  is  plentiful  in  most  parts  of  England,  and  may 
be  found  in  cupboards,  cellars,  dark  outhouses,  and  similar 
localities.     There  is  only  one  British  species. 

There  is  a  Beetle,  called  Sphodnis  leucopthcdmus^  which  is 
closely  allied  to  the  preceding  insect,  and,  indeed,  is  included 
in  the  same  genus  by  many  systematic  entomologists.  The 
reader  should  try  to  catch  one  of  these  Beetles — no  very  diffi- 
cult matter — and  look  at  the  very  long  third  joint  of  the  an- 
tennse,  and  the  long  and  slender  palpi.  In  the  males,  the 
trochanters  of  the  hind  pair  of  legs  are  developed  into  long 
spines.     This  Beetle  is  shown  on  Woodcut  III.  Fig.  4. 

The  colour  of  the  insect  is  pitchy-black,  with  a  slight  polish. 
The  head  is  smooth,  oblong,  and  has  an  impression  on  either 
side.  The  elytra  are  flattish,  and  faintly  streaked,  the  streaks 
resolving  themselves  under  the  lens  into  rows  of  small  punc- 
tures. Like  the  preceding  species,  it  is  common  in  outhouses, 
stables,  and  similar  localities,  and  is  said  to  feed  upon  the 
cockroaches  and  other  noisome  and  dark-loving  insects.  So, 
though  the  Sphodrus  be  not  a  handsome  Beetle,  it  is  worth 
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protection,  inasmuch  as  it  is  very  far  preferable  to  the  cock- 
roach.    This  is  the  only  British  representative  of  the  genus. 

On  Woodcut  II.  Fig.  5,  is  represented  the  Beetle  called 
CcdcUhue  dateloides.  The  members  of  this  genus  can  be  known 
by  the  triangular  head,  the  peculiarly-shaped  thorax,  and  the 
elliptical  elytra.  The  mandibles  are  toothed  at  the  base.  The 
colour  of  this  insect  is  black,  with  a  slight  gloss  in  the  male, 
and  quite  dull  in  the  female.  The  triangular  head  has  a  pit 
on  either  side  of  the  antennae,  the  thorax  is  wrinkled  on  the 
disc,  and  on  either  side  of  the  base  is  a  deep  impression.  The 
elytra  are  rather  convex  and  covered  with  shallow  striae,  on 
which  are  faint  punctures.     The  wings  are  undeveloped. 

This  is  a  very  common  Beetle,  and  is  one  of  the  wet-lovers, 
being  generally  found  along  the  bottoms  of  damp  hedges,  under 
heaps  of  stones,  and  similar  localities.  Eight  British  species 
of  Calathus  are  acknowledged  by  entomologists. 

We  now  come  to  the  pretty  little  Beetles  that  are  ranked 
under  the  generic  title  of  Anchxymenua,  All  these  insects  have 
an  elongated  thorax,  the  head  egg-shaped,  and  the  antennae 
with  the  third  joint  twice  as  long  as  the  second. 

They  are  very  active,  and  very  brilliantly  coloured,  and,  like 
most  bright-coloured  Beetles,  love  the  sunshine,  in  which  they 
dart  about  with  exceeding  rapidity.  The  popular  name  of 
Sun  Beetle  is  given  to  these  and  other  insects,  in  consequence 
of  this  peculiarity.  They  are  sociable  little  creatures,  and, 
when  one  is  seen,  others  are  tolerably  sure  to  be  close  at  hand. 
Some  of  them  frequent  wet  and  marshy  places,  and  may  gene- 
rally be  found  at  the  roots  of  willows  that  are  planted  at  the 
water-side. 

One  example  of  this  interesting  genus  is  Anchoraeniia  dor^ 
salia^  which  is  shown,  rather  magnified,  on  Woodcut  IV.  Fig.  1 . 
The  real  length  of  the  insect  can  be  known  by  reference  to  the 
line  that  is  drawn  on  its  right  side.  In  this  species  the  head 
and  thorax  are  dark-green,  and  the  flattened  elytra  are  pale 
rust-red,  diversified  with  a  large  spot  of  blue-black  towards 
the  apex,  but  not  quite  reaching  the  tip.  They  are  striated, 
and  the  interstices  between  the  striae  are  flat  and  smooth, 
without  any  punctures.     Beneath,  it  is  shining  black. 
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This  ia  a  very  commoa  Beetle,  and  is  rather  interesting  to 
entomologiste,  because,  like  the  Brachinus,  it  has  the  power  of 
defending  itself  by  means  of  mimic  artillery,  and  can  produce  a 
nimiber  of  the  explosions  in  BuccesBion.  There  are  more  than 
twenty  British  itpeciea  of  this  genus. 


I.  ADcbonniDii  ionnHti.  1.  PMnxUchin  DwOlcInt. 
fmctu.  I.  Mfiiolopbni  Skrimihlniniu.  a.  Pterattlcitu,  right  nundiblc.  b.  Ptei«U- 
chiB.  DiKililwy  islpiis.  I.  Hup>lDB,  under  aide  at  lev.  d.  HbiihiIiu,  rlgbt  mandltilB. 
e.  fiiirpaliu,  nuxUUTy  palpoi. 


The  family  of  the  Feroniidse,  which  comes  next  in  order, 
comprises  a  number  of  Beetles,  none  of  which  are  remarkable 
for  beauty,  though  there  are  several  whose  habits  are  very 
curious  and  interesting.  They  may  be  known  by  the  sinuated, 
or  wavy,  form  of  the  elytra  at  the  apex,  and  by  the  basal  joints 
of  the  front  tarsi  of  tlie  males.  These  joints  are  not  squared, 
like  those  of  tlic  Chlfeniidse,  but  are  somewhat  heart-shaped, 
and  fiu-oished  with  two  rows  of  bristles  beneath. 
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Our  first  example  of  this  family  is  the  Beetle  which  is  known 
to  entomologists  by  the  name  of  Pteroatichua  Tnadidus,  a 
figure  of  which  is  given  on  Woodcut  No.  IV,  Fig.  2.  The  strong 
and  peculiarly-formed  mandible  of  this  genus  is  shown  at  Fig.  a, 
and  its  maxillary  palpus  at  Fig.  6.  The  colour  of  the  insect  is 
shining  black,  with  a  slight  brassy  gloss.  The  smooth  head 
has  two  impressions  in  front ;  the  thorax  is  convex  and  narrow 
behind,  with  a  bold  central  furrow  and  a  deep  wrinkled  pit  at 
each  angle.  A  lens  is  required  to  make  out  these  details. 
The  elytra  are  covered  with  regular  striae,  a  circumstance  which 
has  gained  for  these  insects  the  generic  title  of  Pteyvstichus^  or 
*8treaked-wing.'  There  are  a  few  small  punctures  on  each  elytron, 
and  a  row  of  bold  pimctures  runs  along  each  margin.  The 
wings  are  not  developed. 

lliis  is  a  very  common  insect,  and  can  be  taken  in  any 
number,  as  it  runs  boldly  about.  Anglers  often  use  it  success- 
fully as  bait.  Although  devoid  of  wings,  it  is  very  quick  on  its 
legs,  darting  about  with  such  velocity  that  the  generic  name  of 
Steropua,  or  '  lightning,'  was  once  applied  to  it  and  another 
allied  Beetle. 

Twenty-two  British  species  of  this  genus  are  now  acknow- 
ledged, but  in  it  are  merged  several  genera  of  the  older 
entomologists. 

Wb  now  come  to  one  of  the  largest  and  most  interesting 
insect  of  this  family,  though  assuredly  it  is  not  a  beautiful  one. 
This  is  Broacua  cephcdotea,  a  Beetle  which  is  shown  on  Plate  I. 
Fig.  4. 

This  insect  has  been  called  the  giant  of  its  family,  a  name 
which  it  well  deserves,  as  it  rivals  the  Carabi  themselves  in 
size,  sometimes  reaching  nearly  an  inch  in  length.  Being  a 
predacious  Beetle,  it  is  gifted  with  very  powerful  jaws,  which 
are  attached  to  a  head  of  more  than  ordinary  size.  The 
specific  name  cephcdotea  signifies  large-headed,  and  is  appro- 
priately given  to  this  Beetle.  The  generic  name  Broscua 
signifies  a  devoiu-er,  and  is  equally  appropriate. 

This  insect  can  at  once  be  known  by  the  very  large  head, 
and  the  shape  of  the  thorax,  which  is  much  narrowed  towards 
its  base.  A  deep  furrow  runs  along  its  centre,  and  its  base  has 
a  deep   pit  on  either  side.     The  elytra  are  rounded  at  the 
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shoulder,  and  striated ;  some  small  pmietures  being  scantily 
visible  on  the  strias.     The  colour  of  the  insect  is  black. 

In  this  Beetle  we  see  one  of  the  fiercest  and  most  voracious 
of  the  whole  insect  race.  It  lives  on  the  sea-shore,  generally 
hiding  itself  beneath  decaying  sea-weed  or  stones,  and  making 
burrows  imder  such  points  of  vantage.  From  this  burrow  it 
issues  in  search  of  prey,  and  successfully  pursues  all  kinds  of 
insects,  its  own  kind  included.  So  voracious  is  it,  and  so  many 
insects  does  it  kill,  that  if  it  reside  for  a  day  or  two  in  one 
burrow,  it  can  be  detected  by  the  rejected  elytra,  limbs,  and 
other  parts  of  insects  which  it  has  caught  and  eaten.  It  is  the 
only  British  example  of  its  genus. 

The  large  genus  Amara  now  comes  before  us,  and  out  of  the 
twenty-four  species  which  are  included  in  it  I  have  selected 
Amara  obsoleta  as  our  example.  This  insect  is  drawn  on 
Woodcut  IV.  Fig.  3.  All  the  insects  belonging  to  this  genus  are 
small,  and  most  of  them  are  brightly  coloured.  They  all  take 
rank  as  Srm  Beetles  or  Sim  Shiners ;  and,  fortimately  for  them, 
there  is  a  wide-spread  superstition  that  it  is  unlucky  to  kill  a 
Sun  Beetle,  and  that  its  death  will  cause  terrible  storms. 

The  members  of  this  genus  are  rather  wide  in  proportion  to 
their  length,  and  have  the  thorax  wide  behind,  as  wide,  in  &ct) 
as  the  elytra.  They  have  large  wings,  which  they  can  use  with 
great  efiect ;  and  the  males  have  three  dilated  joints  on  the 
front  tarsi.  These  Beetles  are  very  plentiful,  and  may  be  seen 
either  flying  through  the  air  on  Iheir  ampL  wings,  running 
about  in  the  full  blaze  of  the  simshine,  or  temporarily  hiding 
under  sticks  and  stones. 

Although  it  is  no  very  difficult  matter  to  know  an  Amara 
when  it  is  seen,  I  must  warn  the  reader  that  to  distinguish  the 
different  species  is  a  task  which  requires  the  minutest  attention 
to  the  smallest  details,  and  had  better  be  deferred  until  the  eye 
has  been  trained  to  seize  at  once  on  those  small  but  important 
characteristics,  which  at  once  strike  the  eye  of  a  practised 
entomologist,  and  invariably  elude  the  scrutiny  of  a  novice. 
The  eye  can  only  see  that  which  it  has  the  power  of  seeing ;  and 
it  is  worthy  of  remark  that  twenty  or  thirty  young  observers 
will  miss  exactly  the  most  important  detail  in  an  insect  structure 
until  it  is  pointed  out  by  an  experienced  entomologist,  when 
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they  will  at  once  see  it,  and  wonder  how  acyttuDg  bo  obviona 
could  have  eluded  them. 

In  any  large  genua  of  insects  there  is  always  a  difficulty  in 
deciding  upon  the  different  species;  and,  even  among  the 
moths,  where  size  and  colour  are  tolerably  constant,  mistakes 
are  continually  made.     But,  among  Beetles,  these  important 
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elements  of  size  and  colour  go  for  almost  nothing,  and  when- 
ever green  and  blue  are  in  question,  colour  absolutely  doeu  go 
for  nothing.  Now,  in  the  members  of  the  genua  Amara,  blue 
and  green  are  the  leading  hues ;  and  five  individuals,  which 
imdoubtedly  belong  to  the  same  species,  may  be  respectively 
bluish-green,  greenish -blue,  brassy,  coppery,  or  even  black. 
Then  the  head  and  thorax  may  be  of  one  colour,  and  the  elytra 
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of  another;   so  that  no  dependence  can  be  placed  upon  so 
uncertain  a  characteristic. 

The  present  species  is  a  very  common  one.  Its  colour  varies 
from  green  to  black,  glossed  with  brass.  The  elytra  are 
striated,  and  the  striae  are  bolder  and  deeper  towards  the  apex 
than  at  the  base.  The  head  is  nearly  smooth,  but  has  a  few 
striae  drawn  across  it  in  front. 

We  next  come  to  the  large  family  of  the  Harpalidse,  of 
which  we  shall  take  one  or  two  examples,  astrating  the 
principal  genera*  The  males  of  the  Harpalidae  have  the  four 
basal  joints  of  the  front  tarsi  dilated,  and  sometimes  the 
corresponding  joints  of  the  middle  pair  of  legs.  These  dilated 
joints  are  covered  with  stiff  bristles.  The  appearance  of  one  of 
these  tarsi  can  be  seen  by  referring  to  Woodcut  No.  IV.  Fig.  c, 
which  represents  the  under  side  of  a  male  Harpalus's  leg.  The 
mentum  is  deeply  notched,  and  has  a  small  lobe  in  the  centre. 

Unlike  the  preceding  family,  which  are  for  the  most  part 
lovers  of  light  and  fond  of  darting  about  in  the  full  radiance  of 
the  sunbeams,  the  Harpalidae  withdraw  themselves  from  the 
lights  and  hide  themselves  during  the  daytime  in  any  crevice 
that  may  present  itself.  Should,  for  example,  the  season  be  a 
dry  one,  the  cracks  in  the  earth  are  sure  to  be  tenanted  by 
Harpalidae;  and  when  the  spade  is  employed,  many  of  the 
Beetles  are  turned  up  together  with  the  soil  in  which  they 
have  sought  a  refuge,  and  sought  it  in  vain. 

On  Woodcut  No.  IV.  Fig.  4,  is  shown  an  example  of  the  typical 
genus,  Harpalua  cenevs.  In  this  genus  three  joints  of  the 
tarsi  of  both  the  front  and  middle  pairs  of  legs  are  dilated  in 
the  males. 

The  pretty  species  which  has  been  chosen  as  our  example  is 
polished  on  its  upper  surface  like  a  mirror,  the  colour  being 
exceedingly  variable.  Some  specimens  are  brassy,  others 
coppery,  others  green  of  various  shades,  and  others  again  blue 
of  various  shades,  deepening  into  violet  so  dark  that  it  appears 
to  be  black.  There  are  some  faint  striae  on  the  elytra,  and  in 
the  flat  interstices  between  the  striae  are  punctiu-es,  very  few 
towards  the  suture,  and  plentiful  towards  the  margin.  Beneath 
it  is  pitchy-black.  In  this  insect,  as  indeed  in  most  of  the 
members  of  this  genus,  the  females  are  much  duller  than  their 
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mates,  this  effect  being  produced  by  a  very  fine  granulation  of 
the  elytra.  There  are  more  than  thirty  known  British  species 
of  this  genus. 

The  mandible  of  a  Harpalus,  with  its  bold  scoop  towards  the 
point,  is  shown  at  Fig.  d  of  the  same  illustration,  and  the 
maxillary  palpi  at  e.  The  species  from  which  these  specimens 
were  taken  is  Harpalus  rvficomis. 

Pboceedins  with  our  list,  we  take  an  example  of  another 
genus,  a  Bee\  having  the  somewhat  strange  title  of  Steno^ 
lophus  Skrimahiranus.  The  principal  mark  to  distinguish  this 
genus  from  the  preceding  is  that  the  notch  of  the  mentum  is 
without  the  lobe,  which  is  to  be  seen  in  that  of  Harpalus. 
The  species  of  this  genus  mostly  inhabit  wet  and  marshy  places, 
such  as  under  stones  on  the  banks  of  ponds,  ditches,  and 
sluggish  streams.  The  colour  of  this  Beetle  is  dull  reddish- 
brown,  darkening  into  blackish-brown  towards  the  apex  of  the 
elytra,  which  are  regularly  striated.  There  is  a  slight  groove 
along  the  centre  of  the  pale  brick-red  thorax,  which  has  also  a  pit 
on  either  side  of  the  base.  The  head  and  the  under  surface 
of  the  body  are  pitchy-black.  This  species  is  mostly  found 
in  Norfolkshire,  and  derives  its  specific  name  from  the  ento- 
mologist who  sent  a  specimen  of  it  to  its  describer,  Mr.  J.  F. 
Stevens. 

On  Woodcut  No.  V.  Fig.  1,  is  given  a  much  enlarged  figure  of 
a  very  small  Beetle  called  jEpys  fnarinuSj  an  insect  which  is 
on  an  average  less  than  the  twelfth  of  an  inch  in  length.  In  this 
genus  only  the  two  basal  joints  of  the  front  tarsi  are  dilated  in 
the  male  insect,  and  they  are  rather  triangular  in  shape.  The 
fourth  joint  of  the  same  tarsus  is  armed  with  a  strong  spine. 
The  parts  of  the  mouth  and  head  are  very  remarkable,  and  are 
therefore  drawn  in  the  same  illustration.  Fig.  a  represents  the 
maxillary  palpi,  and  h  the  labial  palpi ;  c  is  the  labium,  d  the 
right  mandible,  showing  its  curious  notches  or  dentations,  and 
e  the  antenna. 

This  insect  is  the  least  of  the  Harpalidae,  and,  partly  from  its 
small  dimensions,  and  partly  from  its  habits,  is  not  often  seen, 
except  by  those  who  intentionally  look  for  it.  It  is  one  of  the 
maritime  Beetles,  but  carries  its  love  for  salt  water  farther 
than  almost  any  other  insect,  inasmuch  as  its  favourite  haunt  is 
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under  stones  in  the  mouths  of  tidal  rivers,  absolutely  beneath 
high-water  mark.  There  are  many  insects  which  choose  their 
residence  just  above  the  tide-mark,  but  that  any  should  prefer 
to  live  below  it,  and  be  submerged  by  the  salt  water,  is  indeed 
singular.  Salt  marshes  are  also  favourite  resorte  for  this 
Beetle,  which  has  been  taken  in  various  parts  of  England. 
There  is  only  one  other  species  of  this  curious  genus. 

The  colour  of  the  Beetle  is  yellowish,  darker  above  than 
below.  The  head  has  a  curved  impression  on  either  side  ;  the 
thorax  has  a  short  furrow  on  its  centre,  and  a  very  shallow  pit 
on  either  side  near  the  basal  angles.  The  elytra  are  very 
slightly  pimctated,  and  there  are  no  wings. 

Wb  now  come  to  the  last  family  of  the  Greodephaga,  namely, 
the  Bembidiidse.  In  all  these  Beetles  the  palpi  are  formed 
differently  from  those  of  the  preceding  families.  If  the  parts 
of  the  mouth  be  carefuUy  observed,  the  last  joint  but  one  both 
of  the  maxillary  and  labial  palpi  will  be  seen  to  be  very  large, 
while  the  last  joint  is  very  short  and  very  small,  so  small  indeed 
that  at  first  sight  it  looks  more  like  a  spur  than  a  separate  joint. 
All  these  insects  are  lovers  of  salt  and  wet  places,  and  are  found 
on  salt  marshes  near  the  mouths  of  tidal  rivers,  such,  for  example, 
as  those  which  cover  the  district  between  Rochester  and  Sheer- 
ness,  and  upon  the  sea-shore  itself. 

Small  as  they  mostly  are,  one  species,  BeTnMdium  bistriatum, 
being  the  smallest  of  the  British  Geodephaga,  they  are  ex- 
ceedingly voracious,  and  can  kill  creatures  much  larger  than 
themselves.  There  is,  for  example,  Cilleniwm  latercde^  a  little 
copper-coloured  Beetle,  which  never  exceeds  one-sixth  of  an 
inch  in  length  and  is  generally  much  less,  which,  in  spite  of 
its  small  size,  feeds  on  the  common  sandhopper,  seizing  the 
active  crustacean  under  the  body,  and  so  destroying  it.  Like 
the  -^pys,  which  has  already  been  described,  this  insect  passes 
much  of  its  time  submerged  under  salt  water. 

In  reference  to  the  water-loving  habits  of  these  Beetles,  Mr. 
Westwood  gives  a  very  useful  hint  to  entomologists  who  wish 
to  procure  these  tiny  creatures: — *  These  insects  are  generally 
found  upon  the  margins  of  streams,  running  about  with  great 
velocity,  and  burying  themselves  in  crevices  in  the  groimd  or 
imder  stones,  &c. ;  hence,  at  the  time  of  high  floods  in  winter, 
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the  floating  refuse  is  crowded  with  them,  at  which  time  the 
collector  will  not  fail  to  obtain  a  rich  harvest.' 

Our  first  example  of  this  interesting  family  of  Beetles  is 
taken  from  the  typical  genus,  and  is  called  Bemhidium  bigut- 
tatum.  This  Beetle  is  by  some  entomologists  placed  in  the 
genus  Philocthus ;  but  Mr.  Waterhouse,  whose  system  is  followed 
in  this  work,  has  united  several  genera  under  the  one  head  of 
Bembidium,  in  which  he  includes  no  less  than  forty-six  species. 

The  insect  is  drawn  on  Woodcut  No.  V.  Fig.  2.  Its  colour  is 
brassy  or  bronze-green,  and  its  surface  is  polished  and  shining. 
The  head  has  a  shallow  impression  on  each  side.  The  thorax 
has  a  slight  furrow  along  the  centre,  and  a  depression  near  each 
basal  angle.  The  elytra  are  striated  and  pimctured  nearly  as 
&r  as  the  apex,  and  between  the  second  and  third  striaD  there 
are  two  bold  impressions,  from  which  the  insect  derives  its 
specific  name  of  biguttatum^  or  *  two-channelled.'  There  is  a 
reddish-brown  spot  at  the  apex.  The  under  surface  of  the  body 
is  black,  glossed  with  brassy  or  bronze  reflections. 

On  the  same  woodcut.  Fig.  3,  is  a  very  pretty,  though  very 
tiny.  Beetle  called  BeTnMdium  {Notaphus)  ftnnigatum. 

This  little  insect  has  the  head  of  a  deep  green  colour,  the 
thorax  being  very  black,  with  brassy  reflections.  It  has  a 
short  central  fiurow,  and  a  deep  pit  on  either  side  near  the 
basal  angles.  The  colour  of  the  elytra  is  exceedingly  variable 
in  different  individuals.  The  ground  here,  however,  is  pale- 
brown  or  smoke-coloured,  from  which  circumstance  the  insect 
derives  its  name  of  fumigatuvi^  or  '  smoky.'  Two  irregular 
black  bands  cross  the  elytra,  and  some  black  spots  are  scattered 
about  tliem.  A  bluish  line  runs  along  the  suture,  and  the  striae 
are  brown. 

Next  comes  an  insect  called  Benibidium  (Lopha)  quad)^ 
guttatum^  which  is  shown  on  Woodcut  No.  V.  Fig.  4. 

This  very  conspicuous  little  Beetle  is  tolerably  common,  and 
may  be  foimd  in  most  damp  places,  whether  the  water  be  fresh 
or  salt.  The  smooth  head  has  a  deep  but  short  furrow  on  each 
side.  The  thorax  is  remarkably  convex  in  front,  and  its  colour 
is   shining  blue-green,  or  greenisli-blue,  as  the  case   may  be. 
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The  elytra  are  rather  convex,  and  their  colour  is  something 
like  that  of  the  thorax,  but  deepening  into  violet,  which  is  some- 
times so  dark  that  it  appears  to  be  black.  On  the  shoulder 
of  each  elytron  is  a  patch  of  cream-white,  and  there  is  another 
near  the  middle,  the  insect  deriving  from  these  white  marks 
the  specific  title  of  quadHgutt(Uu'm^  or  '  four-spotted.'  The 
spot  on  the  shoulder  is  usually  rather  triangular,  and  that 
on  the  middle  of  the  elytron  nearly  round. 

Our  last  example  of  the  Geodephaga  is  the  pretty  little 
insect  called  Bembidmm  paJUddpenne,  which  is  shown  on 
Woodcut  V.  Fig.  6.  The  head  and  thorax  of  this  species  are 
shining  metallic  green.  The  elytra  are  pale  yellow,  or  straw 
colour,  giving  to  the  insect  its  specific  name  of  pallidipenne,  or 
'  pale  wing.'  Across  the  elytra  runs  a  zigzagged  dark  band, 
varying  much  in  difierent  individuals  both  in  depth  of  colour, 
in  breadth,  and  in  shape.  This  species  occurs  chiefly  on  the 
coasts  of  Lancashire,  though  it  is  found  in  other  localities. 

The  reader  will  probably  understand  that  when  a  name  is 
inserted  between  brackets,  it  is  one  by  which  the  insect  is  known 
in  other  systems. 


CHAPTER  IV. 
BYDRADEPHAOA. 

We  liave  now  completed  our  notices  of  the  Greodephaga,  the 
analogues  of  the  land  Camivora  among  the  higher  animals, 
and  we  now  come  to  the  Htdbadephaoa,  or  carnivorous  Beetles 
of  the  water — the  whales,  porpoises,  and  seals  of  the  insect 
world. 

We  know  that  all  animals  are  specially  adapted  to  the  life 
which  they  have  to  lead,  and  therefore  may  naturally  expect 
that  Beetles  which  live  in  the  water  will  be  formed  very  dif- 
ferently from  those  which  reside  on  the  land,  even  though  that 
land  be  constantly  wet.  Shape,  for  example,  is  likely  to  be 
altered.  We  know  that  the  whales,  dolphins,  and  seals,  who 
have  to  pass  either  the  whole  or  the  greater  part  of  their  lives 
in  the  water,  and  to  catch  in  it  the  living  prey  on  which  they 
feed,  become  assimilated  in  shape  to  the  fishes ;  and  it  is  likely 
that  insects  will  obey  the  same  laws  as  mammals.  This  is 
really  the  case,  the  shape  of  all  the  Hydradephaga  being  very 
lish-like,  in  order  to  enable  them  to  pass  more  easily  through 
the  water.  As  there  is  much  more  friction  in  passing  through 
the  water  than  through  the  air,  the  Water  Beetles,  as  the  Hy- 
dradephaga are  familiarly  called,  have  the  various  portions 
of  the  body  fitting  closely  to  each  other,  so  as  to  leave  an 
uniform  smooth  and  polished  surface,  something  like  that  of 
the  scaly  surface  of  the  fish,  the  slippery  skin  of  the  whales  and 
dolphins,  and  the  close-set  fur  of  the  seals. 

The  limbs  are  also  modified  to  suit  the  special  purpose  for 
which  they  are  designed.  As  these  Beetles  walk  less  than  they 
swim,  greater  provision  has  to  be  made  for  the  latter  mode  of 
progression.  Accordingly,  the  first  and  middle  pairs  of  legs  are 
comparatively  small  and  feeble,  the  strength  being  thrown 
into  the  hinder  pair,  which  are  large  in  comparison  with  the 
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others,  and,  in  nearly  all  eases,  flattened  and  furnished  with  a 
fringe  of  stiff  bristles  on  the  inner  side,  so  that  they  serve  as 
oars.  They  are  jointed  in  a  peculiar  manner  to  the  body,  so 
that  there  is  room  within  the  thorax  for  a  set  of  very  powerful 
muscles  which  work  them,  and  they  are  placed  farther  back  than 
IS  usual  among  Beetles — a  peculiarity  of  structure  which  is 
found  also  in  the  seals  and  the  diving  birds,  especially  the 
penguin  tribe. 

Although  they  cannot,  as  a  rule,  walk  well,  they  can  all  fly 
well,  and  are  furnished  with  very  large  and  powerful  wings,  so 
that,  if  food  should  fail  them  in  one  piece  of  water,  they  can 
fly  to  another.  They  generally  fly  at  night,  and  have  an  odd 
way,  when  they  reach  a  pond  or  stream,  of  closing  their  wings 
while  high  in  the  air,  and  allowing  themselves  to  fall  like 
stones  into  the  water.  Sometimes,  deceived  by  the  glitter  in 
the  moonshine,  they  have  been  known  to  fall  upon  the  roofs  of 
greenhouses. 

Not  only  the  Beetles,  but  their  larvae  inhabit  the  water,  and 
they  are  equally  predacious  in  both  stages  of  existence,  the 
larva  being  armed  with  a  pair  of  enormous  sickle-shaped  jaws. 
They  are  all  long  and  narrow,  and  have  six  minute  eyes,  or 
ocelli,  at  each  side  of  the  head.  We  will  now  proceed  to  our 
examples  of  these  insects. 

The  Hydradephaga  are  divided  into  two  families,  the  Dyticidae 
and  the  Gyrinidae.  There  is  not  the  least  difficulty  in  de- 
ciding the  family  to  which  any  Water  Beetle  belongs,  as  a 
glance  at  the  antenna?  is  sufficient  for  the  purpose.  The  antennae 
of  the  Dyticidae  are  long  and  slender,  and  those  of  the  Gyrinidae 
are  stout,  short,  and  club-like.  Moreover,  the  first  pair  of  legs 
are  short  in  the  Dyticidae  and  long  in  the  Gyrinidae.  We 
begin  with  the  first  family,  and  take  an  example  of  the  typical 
genus. 

On  Plate  III.  Figs.  1  and  2,  are  seen  drawings  of  the  Great 
Water  Beetle  {Dyticua  marginalis).  The  first  represents  the 
male  Beetle  in  the  act  of  swinmiing,  and  the  second  the  female, 
as  she  appears  when  flying  through  the  air.  The  sexes  of  this 
and  other  species  are  so  distinct  that  in  the  earlier  days  of  en- 
tomology they  were  looked  upon  as  different  species.  As  the 
habits  of  this  Beetle  are  almost  identical  with  those  of  all  its 
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PLATE   III. 
WATER     BEETLE& 


1.  Djticus  marginalis  (Male). 

2.  Dyticus  marginalis  (Female). 

3.  Gyrinus  natator  (and  under). 

4.  Dyticus  marginalia,  larva. 
6.  Gyrinus  natator,  larra. 

6.  Gyrinus  natator,  Pupa  case  (on  Arrow-head). 

Plaitts: — 

Arrow-head  {Sagittaria  sapilfi/ofia).    Left  Upper  Comer. 
Creeping  Mouse-ear  (Mt/ofottn  repeni).     Right  Upper  Corner. 
Bristle-stalk  Clnb-rush  (Scirpus  sctaceus).    Under  Myosotis. 
Water  Feather-foil  (^HotUmia  pcdustris).    Under  Arrow-head. 
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family,  it  will  be  described  at  greater  length  than  can  be  af- 
forded to  the  generality  of  ineecta. 

Several  details  which  mark  the  Beetles  of  this  genus  are 
giyeo  on  Woodcut  No.  6.  At  Fig.  a  is  a  magnified  representa- 
tion of  a  most  curious  development  of  structure.  If  one  of 
these  Beetles  be  exaniined  on  the  under  side,  the  metastcioum 
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will  be  Been  to  have  a  forked  and  rather  sharp  projection  from 
its  centre,  the  points  being  directed  to  the  end  of  the  abdonien. 
What  may  be  the  object  of  this  curious  appendage  is  not  easy 
to  Bay ;  certain,  however,  it  is,  that  it  can  be  used  as  a 
weapon  on  some  occasions. 

When,  for   example,  an    unpractised   entomologist   catches 
one  of  these  Beetlea  in  his  Iiand,  and  has  taken  care  to  keep  hia 
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fingers  out  of  the  way  of  its  jaws,  he  finds  himself  suddenly 
and  smartly  wounded,  as  the  Beetle  struggles  to  regain  its 
liberty.  The  fact  is,  the  insect,  led  by  some  strange  and  un- 
accountable instinct,  always  retrogrades  when  seized  in  tlie 
hand,  and  so  inflicts  a  rather  unpleasant  wound  with  the  ends 
of  this  appendage.  Whether  or  not  it  knows  of  the  presence 
of  the  weapon,  and  the  use  to  which  it  is  put,  is  of  course  im- 
possible to  say ;  but  that  the  insect  can  use  its  forked  digger  as 
well  as  if  it  were  thoroughly  acquainted  with  it,  any  of  my 
readers  can  easily  test  for  himself  by  going  to  the  nearest  pond 
and  catching  a  Dyticus.  Other  Water  Beetles  possess  the 
forked  appendage ;  but  it  takes  different  shapes  in  different 
species,  and  is  exceedingly  useful  to  entomologists,  by  enabling 
them  to  decide  upon  the  species  when  other  marks  fail  them. 

This  is,  by  the  way,  not  the  only  weapon  which  the  Dyticidae 
possess.  Like  the  Carabidae,  and  some  other  Geodephaga, 
they  exude  a  fluid  of  a  singularly  unpleasant  smell  when  they 
are  captured  ;  but  the  liquid  in  question  is  white,  and  not  black 
like  that  of  the  Carabidae.  At  Fig.  b  is  shown  the  maxilla  and 
palpi  of  the  Dyticus,  and  d  are  the  labial  palpi. 

As  the  two  sexes  are  so  dissimilar  in  appearance,  it  will  be 
necessary  to  describe  them  separately.  The  colour  of  the  male 
Beetle  is  dim  black,  with  the  margins  of  the  elytra  marked  with 
a  yellowish  streak,  narrow  towards  the  apex,  and  widening 
considerably  towards  and  on  the  shoulders.  It  is  in  consequence 
of  this  streak  that  the  Beetle  has  received  the  specific  name  of 
Toarginalis.  The  elytra  are  very  smooth,  with  the  exception 
of  three  rows  of  punctures  on  the  disc.  There  is  a  reddish- 
yellow  triangular  mark  on  the  forehead,  and  a  very  slight  ridge 
on  the  crown.  The  thorax  is  blacker  than  the  elytra,  and,  like 
them,  has  the  margin  yellow. 

The  legs  of  this  Beetle  are  excellent  examples  of  these  liml)s 
as  they  are  modified  in  the  Hydradephaga.  Both  the  middle 
and  hind  pairs  of  legs  are  flattened,  oar-like,  and  furnished 
with  the  bristle  blade,  and  the  coxa  is  so  made  that  it  only 
allows  one  kind  of  movement  to  the  limb.  In  consequence  of 
this  peculiarity  the  Dyticus  cannot  walk  properly,  but  only 
scrambles  about ;  and  if  it  should  by  chance  fall  on  its  back  on 
a  smooth  surface,  it  spins  round  and  round  in  a  most  ludicrous 
fashion. 
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The  first  pair  of  legs,  however,  are  the  most  interesting. 
We  have  already  seen  that,  in  very  many  Beetles,  the  tarsi  of 
the  firont  pair  of  legs  are  dilated  in  the  male,  hut  there  are 
none  which  even  approach  those  of  the  Dyticus  in  complexity 
of  structure.  The  geodephagous  males  have  the  under  surface 
of  these  dilated  joints  merely  furnished  with  a  pad,  but  the 
Dyticus  has  a  most  wonderful  array  of  suckers,  exactly  analo- 
gous in  principle  to  those  which  stud  the  arms  of  the  cuttle- 
fish. One  of  these  legs  is  shown  on  Woodcut  No.  VI.  Fig.  c. 
The  three  basal  joints  of  the  tarsus  are  enormously  swollen,  so 
that  they  assume  a  plate-like  shape.  Their  upper  surface  is 
smooth  enough,  but  the  under  surface  is  covered  with  suckers, 
one  of  them  very  large,  and  the  second  about  half  its  size,  and 
a  multitude  of  smaller  suckers.  The  larger  suckers  are  placed 
directly  upon  the  joint,  and  the  others  are  at  the  end  of 
slender  footstalks,  looking  something  like  the  ^  patera '  cham- 
pagne glasses  with  the  stems  much  attenuated. 

In  order  to  see  this  beautiful  structure  properly,  several 
specimens  ought  to  be  used.  One  can  be  simply  cleaned,  and 
viewed  as  an  opaque  object,  while  another  is  cut  so  as  to  give 
a  section  of  the  joints,  and  to  show  the  manner  in  which  the 
suckers  spring  from  them.  Three  more  specimens  should  also 
be  prepared,  but  mounted  as  transparent  objects  in  Canada 
balsam.  This  will  be  found  rather  a  difficult  process,  Ijut  one 
which  will  very  well  repay  all  the  trouble.  The  difficulty  is 
to  get  rid  of  the  air  which  remains  in  the  suckers,  and  which 
makes  the  mouth  of  each  sucker  look  like  a  black  shining  ball. 
A  structure,  similar  in  principle,  though  varying  in  detail,  is 
found  throughout  this  group  of  Beetles. 

The  female  is,  as  has  been  stated,  very  different  from  the 
male  in  appearance.  She  does  not  possess  the  wide  tarsi  which 
are  so  conspicuous  in  her  mate.  The  elytra  are  very  diflferont 
from  those  of  the  male,  and,  instead  of  being  smooth  and 
polished,  are  deeply  grooved  nearly  as  far  as  the  middle. 

The  voracity  of  this  Beetle  is  really  astonishing.  It  will  cat 
almost  any  kind  of  insect,  or  any  kind  of  meat,  raw  or  cooked, 
preferring  the  former.  Sometimes  it  is  placed  in  fresh-water 
ar^uaria  by  those  who  are  not  acquainted  with  its  powers, 
and  the  result  is  always  disastrous.  Not  only  will  it  attack 
every  living  creature  in  the  a<|uarium,  but  during  the  night  it 
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is  sure  to  take  to  its  wings  and  fly  off  in  search  of  more  food. 
Even  gold  fish  have  been  attacked  by  this  insatiate  devonrer, 
which  does  not  even  spare  its  own  kind,  and  devours  the  oppo- 
site sex  as  well  as  its  own.  When  these  Beetles  take  flight 
from  the  pond  or  stream  in  which  they  have  been  living,  they 
always  crawl  up  a  reed  or  a  water-plant,  so  as  to  gain  space  to 
spread  their  beautiful  wings.  In  consequence  of  this  freedom 
of  locomotion,  this  Beetle  may  be  found  in  almost  any  pond, 
however  small  it  may  be.  Even  when  ponds  have  been  reduced 
to  mere  puddles  by  the  drought  of  summer,  the  Dyticus  may 
be  found  plentifully,  hiding  itself  in  the  still  soft  mud. 

The  mode  in  which  this  insect  breathes  is  really  wonderfiil. 
Being  an  insect,  it  is  forced  to  breathe  atmospheric  air,  and 
yet  it  has  to  pass  the  greater  part  of  its  time  under  water. 
The  problem  is  solved  by  the  Beetle  converting  itself  for  the 
nonce  into  a  diving  bell,  receiving  the  supply  of  air  as  often  as 
needful.  This  feat  is  accomplished  in  the  following  way : — The 
body  is  rather  flat,  so  that  there  is  a  space  between  the  folded 
wings  and  the  elytra.  Now,  these  elytra  are  very  large,  and, 
when  closed,  are  quite  air-tight.  When  the  Beetle  wishes  to 
breathe,  it  comes  to  the  surface  of  the  water  with  its  head 
downwards,  and  just  exposes  the  tip  of  its  abdomen  to  the  air. 
In  a  moment  it  has  expelled  the  air  which  has  already  been 
used  in  breathing,  and  taken  in  a  fresh  supply,  with  which  it 
dives  to  the  bottom.  As  the  spiracles,  or  mouths  of  the  breath- 
ing tubes,  open  into  the  space  between  the  elytra  and  the 
abdomen,  they  can  take  in  the  air,  and  pass  it  through  the 
system.  Sometimes,  if  the  observer  will  approach  very  quietly, 
he  may  sec  the  Beetles  floating  with  their  heads  downwards, 
the  tips  of  their  tails  just  above  the  surface  of  the  water,  and 
their  hind  legs  spread  out  so  as  to  balance  the  body  in  this 
strange  position.  All  the  Dyticidae  employ  this  curious  mode 
of  supplying  themselves  with  air,  but  it  is  most  conspicuous  in 
the  larger  species,  and  is  therefore  described  in  connection 
with  this  Beetle. 

There  is  a  rather  remarkable  point  in  the  structure  of  the 
wings.  On  the  inside  of  the  elytra,  and  at  their  bases,  is  a 
pair  of  membranous  plates  with  finely-fringed  edges,  something 
like  wings,  for  which  reason  they  have  been  called  *  alulets,'  or 
little  wings.     These  cannot  be  seen  while  the  insect  is  at  rest, 
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but  when  it  takes  to  flight,  the  alulets  are  exposed.  These 
Beetles  have  the  power  of  producing  a  sort  of  humming  sound, 
some  species  louder  than  others,  and  it  is  generally  thought 
that  the  sound  is  produced  by  means  of  the  alulets. 

Having  now  glanced  at  the  history  of  the  perfect  Beetle, 
we  will  turn  to  its  larval  existence. 

There  is  no  possibility  of  evading  the  £Ekct,  that  the  larva  of 
the  Dyticus  is  ugly.  It  is  very  ugly.  It  is  the  crocodile  of 
the  insect  world,  lying  unseen  in  its  muddy  bed,  and  darting 
out  at  any  luckless  insect  that  may  pass  near  it.  One  of  these 
larvae  is  shown  on  Plate  III.  Fig.  4,  as  it  appears  when  seizing 
its  prey. 

When  full  grown,  this  larva  is  two  inches  in  length.  Its 
colour  is  yellowish-brown,  sometimes  one  tint  predominating, 
and  sometimes  the  other.  The  reader  will  see  how  this  sombre- 
ness  of  hue  enables  it  to  lie  concealed  upon  the  mud  as  it  waits 
for  prey.  At  the  end  of  its  body  may  be  seen  two  slender 
appendages  fringed  with  hairs.  These  appendages  commu- 
nicate with  the  breathing  tubes  which  pervade  the  body,  and 
the  larva  may  be  observed  in  a  position  resembling  that  which 
is  assumed  by  the  perfect  insect,  the  head  downwards,  and  the 
extremity  of  the  tail  just  above  the  surface  of  the  water,  sus- 
pended and  balanced  by  the  appendages. 

The  mode  in  which  this  formidable  creature  obtains  its 
nourishment  is  very  remarkable.  The  mandibles  are,  as  may 
be  seen  by  reference  to  the  plate,  large,  sharp,  and  curved. 
When  submitted  to  a  good  magnifier,  they  are  seen  to  be  con- 
structed on  the  same  principle  as  the  fangs  of  a  poisonous 
serpent,  a  hollow  groove  nmning  throughout  their  length. 
This  groove  is  not  left  open,  but  is  closed  for  the  greater  part 
of  its  length  by  a  membrane,  an  aperture  being  left  at  the 
base.  This  singular  structure  enables  the  larva  first  to  plunge 
its  mandibles  deeply  into  the  body  of  its  prey,  and  then  to 
suck  out  its  juices  though  the  hollow  jaws. 

As  is  the  case  with  the  carnivorous  Beetles  generally,  the 
larva  soon  attains  its  full  growth,  and,  when  the  time  is  at 
hand  for  its  change  into  the  helpless  pupal  condition,  it  takes 
itself  to  the  bank,  up  which  it  climbs,  and,  burrowing  into  the 
damp  earth,  forms  for  itself  a  sort  of  round  cell  or  cocoon, 
within  which  it  assumes  the  pupal  form.     Should  the  change 
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occur  in  the  summer,  the  pupa  changes  into  a  Beetle  in  a 
fortnight  or  a  few  days  more,  according  to  the  warmth  of  the 
weather ;  but  if  the  larva  should  retire  within  its  cell  in  the 
autumn,  it  remains  dormant  during  the  winter,  and  does  not 
appear  until  the  following  spring.  As  is  the  case  with  dark- 
coloured  Beetles  generally,  the  newly-developed  insect  is  very 
light  in  colour  and  soft  in  texture,  not  assuming  its  hard,  dark 
coat  of  mail  until  the  expiration  of  some  days. 

There  are  altogether  six  British  species  of  this  genus. 

We  now  pass  on  to  another  genus,  of  which  nineteen  species 
are  acknowledged  to  inhabit  England,  and  will  take,  as  our 
example,  Agabus  bvpunctatua^  a  figure  of  which  is  given  on 
Woodcut  No.  VI.  Fig.  1. 

It  has  already  been  mentioned  that  the  Djrt^icidae  inhabit 
equally  running  or  still  water,  and  that  they  may  be  found  indis- 
criminately in  rivers  and  ponds.  Still,  some  species  prefer  the 
still,  and  others  the  running  waters,  and  the  latter  insects  are 
almost  always  of  brighter  colour  than  the  former.  Such  is  the 
case  with  the  pretty  little  Beetle  which  is  now  before  us.  The 
head  is  yellow  in  front,  and  black  on  the  crown,  with  two  rust- 
red  spots,  sometimes  fused  into  one,  and  sometimes  so  faint 
as  to  be  scarcely  visible.  The  thorax  is  yellow,  with  the  ex- 
ception of  two  round  black  spots  on  the  disc.  These  sometimes 
are  fused  together,  like  those  of  the  head.  The  elytra  are  pale- 
yellow,  diversified  with  small  black-brown  streaks,  a  brighter 
yellow  spot  near  the  middle,  and  a  stripe  of  the  same  colour 
down  the  suture,  and  upon  the  lateral  margins. 

Passing  over  several  genera  we  come  to  a  Beetle  which  is 
shown  on  Woodcut  No.  VI.  Fig.  2.  It  is  called  Hydroporua 
dtLodedm-pustulatua,  and  is  selected  as  an  example  of  a  very 
large  genus,  containing  between  forty  and  fifty  species.  All 
the  Beetles  of  this  genus  have  their  bodies  much  flattened, 
and  the  tarsi  of  the  first  and  middle  pairs  of  legs  with  four 
joints,  while  those  of  the  hind  pair  have  five  joints.  The  two 
first  joints  of  the  antennae  are  rather  longer  than  the  others. 

They  are  all  small  Beetles,  and  the  present  species  is  perhaps 
the  largest  of  its  fellows,  though  it  is,  on  an  average,  only  a 
quarter  of  an  inch  in  length.     Tlie  colour  of  the  head  is  dull 
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reddish-browD,  lighter  and  redder  in  the  middle.  The  anterior 
margin  of  the  thorax  has  a  black  stripe  in  the  middle,  while  a 
similar  stripe  on  the  posterior  margin  is  widened  so  as  to  form 
two  black  lobe-like  marks  on  the  thorax.  The  elytra  are  black, 
and  on  each  elytron  are  six  spots  of  the  same  colour  as  the 
middle  of  the  head,  three  of  the  spots  running  parallel  with 
the  suture,  and  the  other  three  being  placed  along  the  margin. 
Beneath,  the  body  is  yellowish. 

This  pretty  little  Beetle  is  exceedingly  common  in  some 
places,  and  correspondingly  rare  in  others.  Although  the  spots 
differ  much  in  size  and  shape,  and  in  some  specimens  are  even 
fused  into  each  other,  there  is  no  difficulty  in  recognising  the 
insect. 

OuB  next  example  of  the  Hydradephaga  is  Halvplus  vari&- 
gatuSy  an  insect  which  is  shown  on  Woodcut  No.  VI.  Fig.  3. 

like  the  last  species,  this  is  a  pretty  little  Beetle,  and 
exceedingly  variable  in  its  colour,  so  variable  indeed  that  it 
has  been  described  by  the  same  writer  under  the  name  of  at 
least  two  species.  It  is  a  very  small  insect,  not  quite  one-sixth 
of  an  inch  in  length.  Its  usual  colour  is  as  follows : — The  head 
is  dark  brick-red,  deepening  into  blackish-brown  on  the  top. 
The  thorax  is  paler  than  the  head.  The  eljrt^ra  are  rather  con- 
vex, sharply  pointed,  deep  reddish-brown  in  colour,  and  have 
some  blackish  spots  near  the  margin.  This  variety  is  common ; 
but  there  is  one  which  is  much  rarer,  and  in  this  the  general 
hue  is  greyish-yellow,  and  the  whole  insect  altogether  lighter 
in  colour.  The  brightest-coloured  specimens  are  found  in 
rather  swift  streams  running  through  a  gravelly  soil. 

There  are  eleven  British  species  belonging  to  this  genus. 

On  Woodcut  No.  VI.  Fig.  4,  is  shown  another  of  tliese  prettily- 
coloured  but  variable  Water  Beetles.  Its  name  is  Cnemidotus 
ccesv^j  and  it  has  a  vast  amount  of  detail  in  its  colour,  in 
spite  of  its  small  size,  which  doe5  not  exceed  one-sixth  of  an 
inch.  The  general  colour  of  the  insect  is  light-yellow,  the 
head  is  punctated,  and  upon  the  base  of  the  thorax  is  a  curved, 
punctated  impression.  In  order  to  see  the  markings  on  the 
elytra,  or  indeed  to  see  any  part  of  the  markings  properly,  a 
good  lens  is  required.     When  viewed  with  such  assistance,  the 
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eljrtra  are  seen  to  be  covered  with  alternate  stripes  and  dots, 
arranged  in  regular  lines,  of  which  there  are  two  on  each  elytron. 
This  pretty  little  Beetle  may  be  found  in  most  parts  of 
England,  pools  and  ditches  being  the  best  localities  for  it.  It 
is  the  only  British  species  of  its  genus. 

OcR  last  example  of  the  Byticidte  is  that  which  stands  la^  in 
the  list.  It  ia  called  Petobius  Hermamni,  and  is  shown  on 
Woodcut  No.  VI.  Fig.  5.  This  is  the  only  British  specimen  of 
its  genus,  wnicb  is  very  distinct  from  all  the  other  Dyticidse, 
inasmuch  as  there  is  a  distinct  scutellum,  and  all  the  legs  are 
formed  for  walking,  the  hinder  legs  not  possessing  the  peculiar 
mode  of  jointing  which  was  mentioned  on  page  54.  The  body 
ia  very  convex. 

The  colour  is  rather  variable,  but  may  be  summed  up  as 
follows : — The  hue  of  the  Beetle  is  rustr-red,  and  there  is  a 
blackish  patch  round  the  eyes.  The  thorax  has  the  front  and 
hind  margins  black.  The  convex  elytra  have  a  blackish  pat«h 
in  the  middle,  and  are  longitudinally  wrinkled,  the  wrinkles 
converging  towards  the  suture  at  the  tip  of  the  elytra.  Like 
the  preceding  insect,  though  not  very  common,  it  is  spread 
tolerably  evenly  over  the  country.  It  has  the  capability  of 
producing  a  squeaking  sound  when  handled. 

Having  now  gone  through  the  Dyticidee,  we  come  to  the  second 
family  of  the  Hydradephaga — that  of  the  Gyrinidie,  or  Whirli- 
gig Beetles,  so  called  on  accoiint  of  the  manner  in  which  they 
whirl  themselves  about  on  the  surface  of  the  water. 

There  is  not  the  least  difficulty  in  determining  whether  or 
not  a  Water  Beetle  belongs  to  the  Gyrinidae.  Besides  the 
distinctions  mentioned  on  page  54,  the  peculiar  antenna  of  a 
Gyrinus  is  shown  on  Woodcut  No.  VI.  Fig./,  and  the  hinder  leg 
at  Fig.  e,  both  being  much  magnified.  Besides  these  points,  all 
the  Gyrinidse  appear  to  differ  not  only  from  the  Dyticidte,  but 
from  Beetles  generally,  in  having,  or  rather  in  appearing  to 
have,  four  compound  eyes  instead  of  two.  The  real  fact,  how- 
over,  is  that,  in  order  to  suit  the  peculiar  habits  of  the  insects, 
the  structure  of  the  eye  is  modified. 

These  Beetles  pass  the  greater  part  of  their  time  on  the 
surface  of  the  water,  rowing  themselves  about  with  wonderful 
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velocity,  and  always  on  the  look-out  for  prey.  If  the  eyes 
were  formed  like  those  of  the  Dyticidse,  the  water  would 
certainly  impinge  against  them  and  render  the  insect  incapable 
of  seeing,  by  reason  of  the  drops  of  water  which  would  be 
continually  splashed  over  its  eyes.  In  order  to  enable  it  to 
see  properly  above  the  surface,  it  is  needful  that  the  eyes 
should  be  placed  high  enough  to  be  out  of  reach  of  the  water ; 
and  to  enable  it  to  see  objects  in  the  water,  it  is  necessary 
that  the  eyes  should  be  submerged. 

All  practical  entomologists  are  personally  acquainted  with 
this  latter  &ct ;  for  they  know  well  that  if  they  want  to  see 
objects  at  the  bottom  of  the  water,  the  only  way  to  do  so  is 
to  lie  on  the  bank  and  submerge  the  eyes  entirely.  In  some 
parts  of  the  world  fishermen  use  a  water-telescope  for  the  same 
purpose.  This  is  nothing  more  than  a  tube,  open  at  one  end, 
and  having  a  plain  glass  closely  fitted  to  the  other.  When  used, 
the  closed  end  is  pushed  well  below  the  surface,  and  the  eye 
applied  to  the  open  end,  when  it  is  foimd  that  objects  can  be 
seen  nearly  as  well  below  as  above  the  water. 

The  eyes  of  the  Whirligig  Beetles  are  in  fact  water-telescopes. 
Instead  of  being  placed  in  two  masses,  one  on  each  side  of  the 
head,  each  is  divided  by  the  portion  of  the  head  which  carries 
the  antennae ;  so  that  half  of  the  eye-cluster  is  well  out  of  the 
water,  and  can  see  objects  above  the  surface,  while  the  other 
half  is  submerged,  and  can  see  objects  beneath  it. 

The  Common  Whirligig,  Gyrinus  natator,  which  is  shown 
on  Plate  III.  Fig.  3,  is  very  gregarious  in  its  habits,  and  may 
generally  be  seen  in  small  companies,  whirling  about  on  the 
surface  of  the  water  in  very  still  and  sheltered  places.  As 
they  dart  about,  they  often  strike  against  each  other  ;  but  the 
shock  does  no  harm  to  their  hard  and  polished  bodies,  and 
they  go  on  with  their  unceasing  round  as  if  nothing  had 
happened.  Their  chief  object  in  thus  continually  darting  over 
the  surface  is  to  obtain  food,  which  consists  principally  of 
small  flies.  Beetles,  and  other  insects  which  fall  into  the  water. 
They  use  their  long  fore  legs  in  the  capture  of  prey.  They 
are  watchful  little  Beetles,  and  if  they  fear  danger  they  dive 
to  the  bottom,  and  there  remain  until  they  think  that  they 
can  return  in  safety  to  the  surface. 

iVs  in  the  case  with  the  Dyticidic,  these  insects  are  furnislied 
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with  large  and  powerful  wings,  which  they  can  use  freely ;  and 
by  the  aid  of  which  they  can  leave  one  piece  of  water  and  go  to 
another  at  will,  so  that  a  newly-formed  puddle  is  sometimes 
seen  with  several  of  these  Beetles  disporting  themselves  on  the 
surfetce. 

The  life  history  of  the  Gyrinus  is  rather  a  curious  one,  and 
is  much  the  same  with  all  the  species.  The  eggs  are  deposited 
on  a  water-plant,  and  laid  in  regular  rows.  From  them,  in  a 
week  or  a  little  more,  the  curious  larvae  are  hatched.  One 
of  these  larvae  is  shown  on  Plate  III.  Fig.  5.  It  is  dirty-white 
in  colour,  and  has  a  large,  flat,  oval  head,  armed  with  powerful 
jaws,  and  six  rather  long  legs ;  while  from  each  side  of  the 
eight  last  joints  of  the  body  proceeds  a  very  slender  filament, 
which  is  part  of  the  respiratory'  system.  The  last  segment  has 
two  pairs  of  these  filaments,  each  of  which  is  seen,  on  being 
viewed  by  the  aid  of  the  microscope,  to  contain  an  air-tube, 
which  passes  into  the  body  and  there  joins  the  general  system. 
When  in  the  water  its  appearance  is  very  much  like  that  of  a 
centipede,  except  that  the  respiratory  filaments  have  no  in- 
dependent motion,  like  the  legs  of  the  centipede,  but  trail 
loosely  in  the  water. 

In  due  time  the  larva  is  full-fed,  and  it  then,  as  do  many 
other  aquatic  creatures,  leaves  the  water  and  crawls  up  the 
stem  of  a  water-plant,  until  it  is  several  inches  above  the  sur- 
face. Having  found  a  safe  place,  it  spins  for  itself  a  small  grey 
cocoon,  and  there  waits  until  it  has  assumed  its  perfect  state, 
when  it  breaks  through  the  walls  of  the  cover,  and  again  seeks 
the  water.  One  of  these  cocoons  is  shown  on  Plate  III.  Fig.  6, 
attached  to  the  leaf  of  the  Common  Arrowhead  (SagittaHa 
aagittifoliu). 

Like  the  Dyticidae,  almost  all  the  Whirligig  Beetles  exude  a 
whitish  liquid  of  a  very  unpleasant  odour,  and  are  sure  to  do 
80  when  handled. 

There  are  six  English  species  of  Gyrinus,  some  of  which  are 
rarer  than  others.  The  present  species,  which  is  the  most 
common,  is  about  a  quarter  of  an  inch  in  length,  and  blue- 
black  in  colour,  with  a  reddish  mouth.  The  elytra  are  greenish 
at  the  margins,  and  become  narrowed  towards  the  apex.  They 
are  very  slightly  striated  and  punctured. 
-  A  much  rarer  species  is   Gyrinus  hicolor^  which  must  bo 
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sought  in  salt  marshes  and  similar  localities.  It  is  much 
larger  in  proportion  to  its  width  than  the  preceding  species, 
so  that  it  can  at  once  be  detected.  The  most  remarkable,  or 
at  least  the  most  divergent,  of  the  Whirligigs  is  the  Hairt 
WniKLioia  (J0rectochil/U8  viUosiui)^  which  may  at  once  be  de- 
tected by  the  faict  that  the  upper  part  of  its  body  is  black, 
covered  with  short  greyish  down.  The  body  is  reddish-yellow 
beneath,  and  the  elytra  are  thickly  and  deeply  punctated. 
This  insect  is  not  so  fond  of  society  as  the  other  species, 
neither  does  it  love  the  light  of  day,  but  hides  itself  in  the 
banks  of  rivers  and  running  waters  during  the  daytime,  and 
seeks  its  prey  by  night.  In  consequence  of  this  habit  it  is  not 
often  seen,  and  even  in  places  where  it  is  tolerably  common  is 
sure  to  escape  the  observation  of  anyone  who  does  not  know 
how  and  when  to  look  for  it.  It  is  rather  a  local  insect,  and 
Mr.  F.  W.  Hope  gives  the  Dart  and  rivulets  on  Dartmoor  as  a 
&vourite  locality. 

The  popular  name  Whirlwig  is  often  substituted  for  Whirli- 
gig. The  generic  title  Orectochilus  is  formed  from  two  Greek 
words,  signifying  '  stretched-lip,'  and  alludes  to  the  structure 
of  the  labrum,  or  upper  lip,  which  is  lengthened  by  a  pale- 
coloured  fringe  on  its  edge. 
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CHAPTER  V. 
BBACHELYTBA. 

The  group  of  Beetles  whicli  comes  next  in  order  is  equally 
conspicuous  with  the  Hydradephaga,  but  utterly  unlike  it  or 
any  of  the  groups  which  have  been  described.  These  Beetles 
are  long-bodied,  agile,  and  seem  to  play  the  same  part  among 
Coleoptera  as  the  weasel  tribe  among  the  Mammalia.  Most, 
though  not  all  of  them,  are  predatorial,  and  some  of  them, 
especially  the  larger  species,  are  exceedingly  fierce  aa  well  as 
voracious,  and  will  fight  any  foe,  no  matter  how  much  they 
may  be  overmatched. 

The  name  Bracheljrt^ra  is  a  very  appropriate  one,  signifying 
short  elytra.  These  insects  have  the  eljrt^ra  very  short  and 
squared,  so  short  indeed  that  six  or  seven  segments  of  the 
abdomen  generally  protrude  beyond  them.  Although  the  elytra 
are  so  small,  the  wings  are  very  large ;  and,  though  they 
must  necessarily  be  folded  in  a  most  complicated  manner 
before  they  can  be  packed  under  the  elytra,  these  insects  can 
take  the  air  with  more  readiness  than  any  other  Beetles,  ex- 
cept, perhaps,  the  Tiger  Beetles,  whose  manner  of  flight  has 
been  described  on  page  16.  In  folding  the  wings  under  the 
elytra,  the  Beetle  is  obliged  to  act  in  a  very  curious  manner, 
bending  the  tail  over  the  back,  and  with  the  extremity  of  the 
body  arranging  the  wings  under  their  sheaths.  The  earwig 
uses  its  forceps  for  a  similar  purpose,  as  we  shall  see  when  we 
come  to  that  insect.  Fig.  c.  Woodcut  No.  VII.,  shows  one  of 
the  large  Brachelytra  in  the  act  of  packing  up  its  wings.  In 
consequence  of  their  activity  both  on  the  wing  and  on  foot, 
these  insects  have  gained  the  popular  name  of  Rove  Beetles. 

All  these  Beetles  have  the  habit  of  bending  their  bodies 
upwards  when  alarmed,  for  which  reason  they  have  received 
the  popular  name  of  Cocktail  Beetles.     This  act  has,  in  the 


ODOUB  OF  THE  ROVE  BEETLES.  67 

larger  species,  so  menacing  an  aspect  that  many  peraons  are 
afraid  to  touch  so  formidable  an  insect.  In  reality,  the  smaller 
species  are  more  to  be  dreaded  than  the  larger.  I  have  already 
mentioned  that  the  Brachelytra  take  easily  to  wing,  when 
they  may  be  mistaken  for  flies,  so  ample  are  their  wings  and 
so  quick  their  movements.  Many  of  them  are  very  small — 
not  thicker  than  an  ordinary  horsehair — and  these  are  almost 
invariably  the  little  black  ^  flies '  that  are  in  the  habit  of  getting 
into  the  eye  on  fine  summer  evenings,  and  causing  an  amoimt 
of  pain  which  seems  quite  disproportionate  to  the  size  of  the 
insect.  Of  course  even  a  small  fly  would  cause  pain  if  it  got 
into  the  eye;  but  when  one  of  these  Beetles  finds  itself 
imprisoned,  it  instinctively  turns  up  its  pointed  tail,  and 
thus  causes  a  double  amount  of  irritation.  I  believe  that, 
out  of  every  ten  *  flies '  that  get  into  the  eye,  seven  are  Bra- 
chelytra. 

Although  the  larger  Brachelytra  need  not  be  particularly 
dreaded,  in  spite  of  their  fierce  looks,  it  is  as  well  not  to  handle 
them  without  necessity.  Their  bite,  although  sharp,  is  of  no 
particular  consequence ;  but  they  possess  a  more  formidable 
weapon  than  their  jaws.  At  the  end  of  the  tail  are  two  tuber- 
cles, which  exude  a  secretion  of  the  most  odious  character. 
Like  that  of  the  skimk,  it  has  an  odour,  or  rather  a  stench, 
peculiarly — and  fortunately  so — its  own,  and  which  cannot  be 
described  by  any  comparison.  That  of  the  common  snake, 
when  irritated,  comes,  perhaps,  nearer  it  than  any  other ;  but 
even  that  singularly  unpleasant  emanation  is  not  so  utterly 
disgusting  as  the  effluvium  of  an  angry  Rove  Beetle. 

As  each  group  of  insects  has  certain  characteristics  by  which 
its  members  can  be  identified,  I  will  here  mention  some  of  the 
chief  characters  which  mark  the  Brachelytra.  The  observer  should 
first  note  the  comparative  sizes  and  shapes  of  the  joints  of  the 
antennae,  palpi,  and  tarsi ;  then,  let  him  look  for  the  spiracles, 
or  breathing  holes,  in  the  prothorax.  Next  in  importance 
come  the  quantity  and  colour  of  any  down  that  may  be  on  the 
insect ;  while  the  relative  width  of  the  front  tarsi  will  deter- 
mine the  sex. 

The  first  family  is  that  of  the  Aleocharidae.  In  this  family 
the  spiracles  on  the  sides  of  the  prothorax  are  plainly  visible, 
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the  antonnse  sre  set  ciose  between  and  in  front  of  the  eyes,  and 
the  last  joint  of  the  maxillary  palpi  is  very  small  and  thread- 
like. The  form  of  the  mazllWy  palptis  can  be  seen  by  refer- 
ence to  Woodcut  No.  VII.  Fig.  d.  In  this  family  the  front 
tarsi  of  the  mcles  are  not  wider  than  those  of  the  females,  but 
they  can  be  detected  by  looking  at  the  last  segment  but  one 
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of  the  abdomen,  and  seeing  whether  it  is  tubercled,  ridged,  or 
has  a  thicker  posterior  margin.  In  such  cases  the  insect  is  of 
the  male  sex. 

This  is  in  many  respecU  a  very  remarkable  group  of  insects, 
because  in  no  less  than  eight  of  the  genera  included  in  it  there 
are  Beetles  which  are  parasitic  upon  other  insects,  and  which 
pass  the  whole  of  their  lives  in  the  neste  of  ants.     There  is 
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even  one  species  that  inhabits  the  nest  of  the  sand  martin. 
In  the  course  of  the  following  pages  we  shall  come  upon 
several  of  these  curious  Beetles. 

Our  first  example  of  this  fiunily  is  FcUagria  sulcata — it  is 
drawn  on  Woodcut  N0.VIL  Fig.  1.  There  are  four  species  of  this 
genus,  which  is  distinguished  by  the  large  head,  which  is  very 
distinct  from  the  thorax,  the  first  joint  of  the  tarsus  long,  and 
the  bases  of  the  elytra  without  wrinkles.  The  structure  of  the 
antennsB  can  be  seen  by  reference  to  Fig.  g  in  the  same  illustra- 
tion ;  the  maxillary  palpus  is  shown  at  c2,  the  right  mandible 
at  e,  and  the  labial  palpi  at/. 

All  the  Beetles  belonging  to  this  genus  are  very  small,  and 
many  of  them  may  be  captured  with  an  ordinary  butterfly-net, 
while  on  the  wing.  Some  of  the  Brachelytra  are  so  exceedingly 
minute,  that  the  best  plan  to  procure  them  is  the  ^  catch-em- 
aUve-oh'  principle.  A  few  sheets  of  white  paper  should  be 
brushed  over  with  very  pure  gum-water  and  left  to  dry,  when 
they  will  be  useful  at  any  time.  When  the  entomologist  wishes 
to  capture  these  minute  creatures,  all  he  has  to  do  is  to  choose 
a  warm  sunshiny  day,  damp  one  of  these  gunmied  sheets,  and 
wave  it  about  under  trees  until  it  is  dry.  On  examining  it,  a 
number  of  tiny  blackish  specks  will  generally  be  seen,  and  most 
of  these,  when  a  lens  is  brought  to  bear  on  them,  prove  to  be 
Brachelytra.  The  same  paper  can  be  used  over  and  over  again, 
the  captured  insects  being  removed  with  the  point  of  a  fine 
camel-hair  pencil  dipped  in  water.  The  species  which  we  are  now 
examining  is  shining  brownish-black  in  colour.  The  thorax  is 
rather  heart-shaped,  and  along  the  centre  nms  a  very  deep 
furrow,  reaching  to  the  scutellum.  The  elytra  are  very  wide, 
smooth,  and  slightly  sunk  at  the  base.  The  legs  and  base  of 
the  antennas  are  brick-red.  This  specimen  is  a  very  curious 
oDe,  and  may  be  found  in  all  parts  of  England,  buried  in  fungi 
and  decaying  vegetable  matter. 

The  typical  geuuBAleochara  has  the  head  deeply  sunk  into  the 
thorax,  which  is  convex  and  broad.  The  elytra  are  broader 
than  they  are  long.  The  abdomen  has  a  flattened  margin 
along  the  sides,  and  the  tarsi  have  five  joints,  the  basal  joint  of 
the  hinder  tarsi  being  longest.  The  antennse  are  short,  stout,  and 
the  fourth  and  tenth  joints  are  of  equal  length. 
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On  Woodcut  VII.  Fig.  2,  is  represented  a  good  example  of 
this  genus,  AUochara  fuscipea. 

The  colour  of  this  Beetle  is  shining-black.  The  antennae 
are  short  and  thickened  in  the  middle.  The  elytra  are  red, 
edged  with  black,  and  the  legs  and  base  of  the  antennsD  are 
red,  the  thighs  being  dull-brown  instead  of  red.  This  insect 
flies  rapidly.  It  is  a  common  species,  and,  small  as  it  is,  yet 
is  the  largest  of  its  genus.  It  haunts  decaying  substances, 
whether  animal  or  vegetable.  Fifteen  British  species  are 
known* 

Another  member  of  the  same  family,  Atemeles  emargmcdua^ 
is  shown  on  Woodcut  VII.  Fig.  3,  and  is  a  rather  odd-looking 
insect.  The  genus  is  distinguished  by  its  broad  body,  and  the 
two  projections  upon  the  last  joint  but  one  of  the  abdomen. 
The  second  and  third  joints  of  the  antennse  are  small.  There 
are  only  two  British  species  of  this  genus. 

The  general  colour  of  this  insect  is  shining-brown.  The 
head  is  black,  and  the  thorax  has  a  shallow  furrow  along  its 
disc.  The  eljrt^ra  are  red-brown,  covered  with  short  golden 
down,  and  the  posterior  angles  are  produced  into  short  sharp 
spines. 

This  is  one  of  the  parasitic  Beetles,  residing  in  the  nests  of 
the  bank-ant  {Formica  fu8ca\  and  a  smaller  species  of  ant 
{Myrmica  ruginodis).  Both  these  ants  are  very  fond  of  their 
guest ;  and  if  the  nest  be  opened,  the  ants  take  as  much  care  of 
the  Beetles  as  of  their  own  young,  picking  them  up  in  their 
jaws,  and  carrying  them  into  a  place  of  safety.  That  these 
Beetles  do  not  eat  either  the  ants,  their  eggs,  or  their  yoimg  is 
evident  from  this  fact ;  and  it  is  thought  probable  by  many 
entomologists  that  the  Beetle  discharges  some  secretion  which 
is  grateful  to  the  ants,  as  is  the  case  with  sundry  Aphides. 

The  little  Beetle,  Oxypoda  hiteipennisj  which  is  represented 
on  Woodcut  VII.  Fig.  4,  also  belongs  to  the  same  family. 

The  leading  characteristics  of  this  genus  are  as  follows.  The 
thorax  is  much  broader  behind  than  in  front,  and  the  head  is 
sunk  in  it  nearly  to  the  eyes.  The  elytra  have  a  distinct  notch 
at  the  outer  angle  of  the  apex.  The  abdomen  is  strongly 
margined,  and  the  tarsi  have  tiie  basal  joint  rather  larger  than 
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the  second.     The  antennaB  are  long,  and  slightly  thickened  at 
the  tip.     There  are  fourteen  species  of  this  genus. 

The  head  of  this  species  is  black,  and  the  thorax  is  convex, 
with  a  deep  pit  at  the  base.  Its  colour  is  dusky-black,  covered 
with  down.  The  elytra  are  dull  brick-red,  becoming  brown  at 
the  suture ;  the  legs  are  red,  and  the  abdomen  is  black  with 
red  edges  to  all  the  segments.  The  insect  is  common  every- 
where. 

The  Beetle  which  is  our  next  example  of  this  family  belongs 
to  an  enormous  genus,  containing  at  least  160  species.  Its 
name  is  Homalota  brunnectj  and  it  is  drawn  on  Woodcut  VII. 
Fig.  5. 

In  this  genus  the  head  is  without  any  distinct  neck,  and  the 
body  is  narrow  and  much  flattened.  The  tarsi  of  the  front  legs 
have  four  joints,  and  those  of  the  hind  legs  five  joints,  the  four 
first  joints  being  equal  in  size.  The  joints  of  the  antennsQ  are 
bead-like. 

The  present  species  is  a  flat,  shining,  brick-red  insect,  with 
the  exception  of  the  head  and  the  last  segment  but  one  of  the 
abdomen,  which  are  grey-black,  the  abdomen  being  thickly  and 
rather  deeply  punctured.  There  is  a  very  shallow  groove  in  the 
middle  of  the  thorax.     The  legs  are  pale  reddish-brown. 

This  is  a  very  common  insect,  and  yet  Mr.  E.  A.  Smith,  who 
has  long  given  much  attention  to  the  Brachelytra,  tells  me  that 
he  cannot  fix  upon  any  special  locality  for  it,  having  found 
it  indifferently  in  sand-pits,  on  palings,  and  similar  places. 
Indeed,  the  whole  family  is  a  very  bewildering  and  trouble- 
some one  to  the  investigator,  and  would  require  the  uninter- 
rupted labour  of  several  years  before  it  could  be  thoroughly 
mastered. 

OuB  last  example  of  this  large  family  is  the  Beetle  called 
GyrophxBna  geTUilisy  which  is  drawn  on  Woodcut  VIII.  Fig.  1. 

The  Beetles  of  this  genus  are  broad  in  proportion  to  their 
length,  and  much  flattened  ;  yet,  in  spite  of  their  short 
bodies,  they  are  able  to  double,  or  rather  roll,  themselves  up 
until  they  look  like  anything  but  insects,  and  are  difficult  of 
detection.  The  thorax  is  wider  than  the  head  and  very  short, 
and  the  elytra  are  wider  than  they  are  long.     The  anterior 
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tard  have  ooly  four  joints,  and  the  posterior  five  joints,  the 
latter  having  the  basal  joint  longer  than  the  others. 

The  species  is  dusky-red,  with  a  tinge  of  yellow,  with  the 
exception  of  the  head  and  a  belt  on  the  abdomen,  which  are 
pitchy-black.  The  thorax  has  a  definite  margin,  and  is  thickly 
punctured.    The  lege  are  paler  than  the  body.    It  is  Found  on 
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fungi  of  various  kinds.  Theie  is  a  curious  point  about  this 
insect  which  is  worth  recording.  One  of  the  very  rarest  of  the 
British  Brachelytis  is  a  Beetle  of  the  same  family,  called 
Myrmedonia  Haworthi,  one  of  the  parasitic  Beetles.  When 
the  Oyropkcena  gentilis  is  placed  under  the  magnifier,  so  as  to 
enlarge  it  to  the  size  of  the  Myrmedonia,  the  two  Beetles  are 
almost  exactly  alike. 
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Thx  fEunily  of  the  Tachyporidse  comes  next  in  order.  These 
Beetles  have  the  head  usually  simk  deeply  in  the  thorax, 
without  any  distinct  neck.  The  spiracles  of  the  prothorax  are 
conspicuous,  and  the  antennae  are  before  the  eyes,  on  the 
margin  of  the  forehead.  The  males  have  the  basal  joints  of 
the  tarsi  dilated.  All  these  Beetles  are  unrivalled  for  their 
speed,  and  in  consequence  of  this  characteristic  the  name  of 
TtichyporidcBy  or  <  swift-footed,'  has  been  given  to  them. 

Among  these  insects  will  be  found  the  most  troublesome 
examples  of  that  telescopic  shutting  up  of  the  body  which  has 
already  been  mentioned.  Mr.  E.  G.  Bye  recommends  the  fol- 
lowing plan  for  preserving  the  proper  shape  of  the  Beetle  : — • 
*The  best  way  in  mounting  them  is  to  put  gum  arabic,  with 
which  a  little  sugar  has  been  melted,  under  the  tail ;  and,  as 
soon  as  that  is  dry,  gum  the  entire  last  segment  over  with 
tragacanth,  keepii^  the  abdomen  from  contracting  (if  you  can) 
with  a  card  brace.  They  should  not  be  dried  quickly.'  Some 
of  these  insects  are  so  troublesome  in  this  respect,  that  the  only 
plan  of  getting  them  back  into  shape  is  to  fix  the  last  segment 
of  the  body  to  the  card  with  a  tiny  drop  of  coaguline  or 
diamond  cement,  which  soon  sets.  Then,  when  it  is  sufficiently 
hardened,  take  the  front  part  of  the  body  in  the  forceps,  and 
draw  it  gently  forward  until  the  segments  of  the  abdomen  have 
been  pulled  out  to  their  proper  extent.  Then  put  a  small  drop 
of  coaguline  imder  the  thorax,  press  it  down  with  a  card  brace, 
and  keep  it  down  until  it  is  dry. 

OuB  first  example  of  this  family  is  a  Beetle  called  Boletobius 
atricapiU/uSy  which  is  shown  on  Plate  IV.  Fig.  1,  two  specimens 
being  drawn  as  crawling  on  the  top  of  a  mushroom,  and  the 
other  in  flight.  The  insects  of  this  genus  live  in  fungi  of 
different  kinds,  on  which  account  they  are  called  by  the  name 
of  BoletobiuSj  or  *  fungus-inhabiting.'  Others  are  seen  as  they 
appear  when  running  in  and  out  of  the  gills  of  a  mushroom. 
In  this  genus,  which  contains  eight  species,  the  body  narrows 
to  a  point  behind,  the  head  is  long,  the  palpi  slender,  and  the 
antennae  are  long  in  proportion  to  the  size  of  the  insect. 

The  general  colour  of  this  species  is  glossy-red  and  shining. 
The  head,  breast,  scutellum,  and  tip  of  the  abdomen  are  black, 
and  the  elytra  are  blue-black  with  a  cream-white  curved  mark 
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on  the  shoulder,  and  a  line  of  the  same  colour  upon  the 
posterior  margin.  The  antennae  are  rather  curiously  coloured, 
the  four  first  joints  being  black,  the  next  five  pale-red,  and  the 
last  black,  like  those  of  the  base. 

It  is  a  very  common  insect,  and  may  be  found  in  fungi  in 
the  autumn.  Indeed,  in  consequence  of  their  fungi-loving 
habits,  all  these  Beetles  are  to  be  found  towards  the  close  of 
the  year.  As  this  is  a  common  species,  the  reader  is  recom- 
mended to  try  his  hand  at  setting  it  in  the  way  above- 
mentioned.  Even  if  three  or  four  be  spoiled,  plenty  more  can 
be  procured,  and  the  practice  will  be  invaluable  when  insects  of 
greater  rarity  have  to  be  set.  None  of  the  Tachyporidse  are 
large,  and  though  most  of  them  frequent  fungi,  many  are  found 
under  leaf-heaps,  in  bones,  and  similar  locidities. 

The  reader  will  experience  no  difficulty  in  identifying  the 
curious  Beetle  drawn  on  Woodcut  No.  VIII.  Fig.  2,  whan  he 
finds  U ;  for,  in  the  first  place,  he  will  find  no  other  Beetle  in 
the  same  locality,  and  in  the  next  place,  its  serrated  antennsd 
and  round  and  shield-like  thorax  will  at  once  point  it  out  to 
him.    The  name  of  this  Beetle  is  Quedi/aa  [VeUeiua]  ddldtatus. 

There  are  more  than  twenty  species  of  this  genus,  which  may 
be  known  by  the  shield-like  thorax.  Some  of  them  are  ex- 
ceedingly variable;  one  of  them,  Qtiedms  fvlgidaiSj  having 
been  called  by  no  less  than  thirteen  names.  The  present 
species  is  broad  and  black,  with  a  beautiful  iridescence  on  the 
abdomen,  and,  although  so  sombrely  coloured,  is  a  great  acqui- 
sition to  the  cabinet.  Formerly  it  was  the  rarest  of  the  rare 
among  British  Beetles,  and  even  now  is  one  of  the  greatest 
treasures  that  an  entomologist  can  possess ;  but,  now  that  its 
locality  is  known,  it  may  perhaps  oftener  find  a  place  in  our 
cabinets.  The  secret  of  its  rarity  is  that  it  is  one  of  the 
parasitic  Brachelytra,  and  lives  in  the  nest  of  the  hornet.  Mr. 
F.  Smith,  who  has  paid  so  much  attention  to  this  subject, 
thinks  that  the  larva  of  the  Quedius  feeds  upon  that  of  the 
hornet,  and  mentions  that  he  has  found  in  a  homef  s  nest  a 
considerable  number  of  dead  larvse,  which  he  believed  to  be 
those  of  the  Quedius.  Up  to  the  present  time,  1871,  he  has 
not  found  a  specimen  of  the  Beetle,  though  he  has  opened  very 
many  hornets'  nests.     We  may  call  it  the  Hobnst  Beetle. 
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Even  now  that  the  locality  of  this  Beetle  is  known,  to  secure 
a  specimen  is  no  easy  matter.  In  the  first  place,  it  is  a  very 
exceptional  piece  of  good  fortune  to  find  a  hornets'  nest  that 
contains  a  Qy^i/aa  ddlatatus,  as  I  can  testify  from  personal 
experience,  having  seen  plenty  of  hornets'  nests  and  never  seen 
a  living  specimen  of  this  Beetle ;  and  in  the  next  place,  a 
hornets'  nest  cannot  be  taken  like  that  of  the  wasp.  To  take  a 
wasps'  nest  is  a  very  easy  business,  as  the  wasps  always  rest  at 
night,  and  their  fortress  can  be  stormed  without  the  least 
dimger.  But  hornets  have  an  uncomfortable  plan  of  working 
by  night  as  well  as  by  day,  so  that  no  small  risk  has  to  be  run 
by  anyone  who  tries  to  take  the  nest  of  a  hornet.  Moreover, 
whereas  wasps  usually  make  their  nests  in  the  groimd,  where 
they  can  easily  be  dug  out,  hornets  generally  make  theirs  in 
the  hollows  of  trees,  and  often  at  a  considerable  height  from 
the  ground,  so  that  they  cannot  be  extracted  without  the  use  of 
gaw,  mallet,  and  chiseL  The  late  Mr.  F.  Stone,  who  probably 
had  more  experience  with  wasps  and  hornets  than  any  other 
naturalist,  told  me  that,  if  he  began  to  cut  out  a  hornets'  nest 
at  midnight,  he  never  expected  to  finish  his  task  until  six  or 
seven  next  morning,  exposed  the  while  to  the  attacks  of  hornets 
that  had  been  out  to  collect  food  or  material.  So  it  is  no 
wonder  that  Qu€d4/U8  dUatatus  should  be  a  valuable  acqui- 
sition, even  though  we  do  know  where  to  find  it. 

The  Beetle,  however,  does  not  restrict  itself  to  the  hornet, 
but  is  sometimes  parasitic  on  the  caterpillar  of  the  goat-moth. 
In  this  case,  though  the  task  of  getting  it  out  of  the  tree  is  not 
80  dangerous  as  in  the  case  when  it  quarters  itself  on  the 
hornet,  it  is  quite  as  tedious  and  fatiguing. 

One  species  of  this  genus,  Queddus  brevis,  is  to  be  found  in  the 
nests  of  the  wood-ant  (JForrmca  rufa).  One  of  these  Beetles  is 
shown  on  Plate  XI.  The  length  of  this  insect  is  about  half  an 
inch,  and  its  elytra  are  brick-red. 

The  family  of  the  Staphylinidae,  which  comes  next  in  order, 
contains  the  largest  species  of  this  group  of  Beetles,  some  of 
them  reaching,  or  even  slightly  exceeding,  an  inch  in  length. 
They  may  be  known  by  several  peculiarities  of  structure.  The 
antennse  are  set  far  apart,  their  junction  with  the  head  being 
in  front,  within  the  base  of  the  mandibles,  which  are  large  and 
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formidable.  The  maxillary  palpi  are  slender,  and  the  ligula 
small.  The  spiracles  of  the  prothorax  are  large.  The  tarsi 
of  the  front  feet  are  dilated  in  the  males  and  slender  in  the 
females,  and  may  be  seen  by  reference  to  Woodcut  No.  VII., 
where  Fig.  a  represents  the  tarsus  of  a  female  Staphylinus,  and  b 
the  same  joint  in  the  male.  The  jaws,  too,  are  not  so  powerful 
in  the  female,  neither  are  their  heads  so  large  as  in  the  case 
with  the  other  sex. 

OuB  first  example  of  the  Staphylinid»  is  one  of  the  finest — in 
my  opinion  the  very  finest — of  that  family.  It  is  called  scien- 
tifically CreopMl/us  maxiUosiba,  but  has,  unfortunately,  no 
popular  name,  probably  because  it  is  confounded  in  the  popular 
mind  with  the  common  black  species,  which  will  be  presently 
described.  Its  name  is  more  appropriate  and  expressive  than 
is  generally  the  case  with  insect  names.  The  word  CreophUvs 
is  of  Greek  origin,  and  signifies  *  flesh-lover,'  while  the  specific 
title  of  maaiUoaua  signifies  ^  large-jawed.'  Both  names  show 
that  those  who  affixed  them  to  the  insect  were  thoroughly  ac- 
quainted with  its  character  and  form,  for  the  Beetle  is  a  most 
voracious  carrion  eater,  and  has  jaws  that  are  of  enormous  size 
in  proportion  to  its  body.  The  colour  of  this  Beetle  is  shining- 
black,  but  it  is  mottled  with  short  grey  down. 

In  some  places  this  Beetle  is  tolerably  plentiful,  but  in  others  it 
is  seldom  if  ever  seen.  It  can  generally  be  captured  in  the  bodies 
of  moles  that  have  been  suspended  by  the  professional  mole- 
catchers — and,  indeed,  these  unfortunate  moles  are  absolute 
treasure-houses  for  the  coleopterist,  as  we  shall  see  when  we  come 
to  the  next  group  of  Beetles.  A  figure  of  this  insect  is  given  on 
Woodcut  No.  VIII.  Fig.  3.  It  is  the  only  British  species  of  its 
genus,  which  is  distinguished  by  having  short  and  thickened 
antennae,  smooth  head  and  thorax,  and  the  latter  rounded. 

Next  comes  a  Beetle  belonging  to  the  typical  genus  of  the 
family,  or,  indeed,  of  the  entire  group.  It  is  the  Bed  Kove 
Beetle  {Staphylinus  coesareus),  which  is  represented  on 
Woodcut  VII.  Fig  c,  in  the  act  of  closing  its  wings  after  flight, 
and  on  Plate  IV.  Fig  3,  as  it  appears  when  flying. 

There  is  some  little  difficulty  respecting  the  name  of  Staphy- 
linus.    This   title   is   given  by  ancient  writers   to  two  very 
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1.  BoletobiuB  atricapiUus. 

2.  Ocypus  olens  (eggs  below). 
8.  Staphylinus  caBsareus. 

4.  Necrophorus  humator. 
6.  Necrophorus  vespillo. 

6.  Necrophorus  xuortuonim. 

7.  Choleva  angustata. 
6.  Hister  bimaculata. 
0.  Nitidula  depressa. 

10.  Boletobius  in  gills  of  Mushroom. 

11.  Necrophorus  humator^  larva. 

12.  Silpha  thoracica,  larva. 

13.  Ocypus  olens,  larva. 

14.  Silpha  thoracioa  (on  body  of  bird). 

Plant: — 

Edible  Mushroom  {A'jaricttH  oatnpentruii). 
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different  objects,  namely,  a  carrot  or  parsnip,  and  a  sort  of 
Beetle  that  gives  out  an  unpleasant  odour.  As,  however,  the 
insect  in  question  was  said  to  walk  about  with  its  tail  in  the 
air,  entomologists  have  considered  that  the  term  was  applied 
to  some  of  the  Brachelytra,  and,  rightly  or  wrongly,  the  name 
has  been  accepted  by  entomologists  of  all  countries.  The 
specific  name  cceaanreusj  given  to  this  insect,  is  in  allusion  to  its 
colour,  which  resembles  the  *  clotted-blood '  purple  of  Caesar's 
imperial  mantle. 

There  is  another  insect,  which  is  found  in  the  northern  part 
of  England,  and  which  very  much  resembles  this  species.  It 
is  the  Staphylmua  erythroptertie,  or  fiuddy-winged  Rove  Beetle, 
and  may  be  distinguished  by  the  fEict  that  the  scutellum  is 
covered  with  gold-coloured  hair.  The  Beetle  is  tolerably  com- 
mon, and  in  the  summer-time  may  often  be  seen  on  the  wing, 
when  it  looks  something  like  a  reddish,  long-bodied  bee.  It  is 
fond  of  settling  on  gravel  walks  which  are  exposed  to  the 
heat  of  the  sunbeams,  partly  for  the  sake  of  the  warmth,  and 
partly  because  the  colour  of  the  gravel  harmonises  with  the 
ruddy  hue  of  its  body. 

Six  species  of  this  genus  inhabit  England.  The  genus  is 
distinguished  by  having  the  whole  of  the  body  nearly  smooth, 
the  thorax  squared,  and  the  antennas  slender. 

Now  comes  an  insect  that  is  very  familiar  to  us,  the  Devil's 
CoACH-noRSE,  as  it  is  popularly  and  fancifully  called.  Its 
scientific  name  is  Ocyjms  olejis,  and  it  may  be  recognised  by  a 
glance  at  Fig.  2  on  Plate  IV.,  where  it  is  represented  in  the 
attitude  which  it  assumes  when  annoyed  or  when  thinking 
itself  in  danger. 

I  really  think  that  this  is  the  very  ugliest  insect  in  England. 
It  is  scarcely  so  repulsive  as  the  cockroach,  its  wonderful 
courage  and  spirit  being  redeeming  points,  but  it  is  so  very 
hideous,  that  the  popular  name  exactly  expresses  its  appear- 
ance. Its  colour  is  dull,  dead  black,  its  eyes,  which  scarcely 
project  from  the  head,  have  a  cold,  cruel  look  about  them,  and 
its  tail,  when  raised  menacingly  like  that  of  a  scorpion,  pro- 
trudes two  yellow  vesicles  at  the  tip,  from  which  emanates  the 
horrible  odour  that  has  been  already  mentioned.  Sometimes 
it  finds  its  way  into  cellars  and  larders,  if  they  be  wholly  or 
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partially  imdergroond ;  and  then  the  servants  are  always  much 
alarmed  at  the  creature,  of  which  they  have  a  dread  which  is 
superstitious  rather  than  the  offspring  of  mere  prejudice  or 
ignorance. 

As  its  appearance  suggests,  it  is  one  of  the  predacious  Beetles, 
and  is  as  fierce  and  brave  as  it  is  voracious.  It  really  seems  not 
to  know  what  fear  is,  and  no  enemy  seems  to  frighten  it.  I 
once  came  across  one  of  these  Beetles  at  the  foot  of  the  old  Clif- 
ton Baths  stairs  at  Margate,  and  threatened  it  with  the  point 
of  my  stick.  The  Beetle  at  once  dashed  at  the  stick  with  open 
jaws,  and  fought  most  valiantly.  Of  course  I  did  not  wish  to 
hurt  the  insect,  so  I  merely  continued  the  feigned  attack,  the 
Beetle  retreating  with  its  face  to  the  foe  and  its  jaws  wide 
open,  until  it  had  fairly  surmounted  the  whole  flight  of  stairs, 
invariably  turning  round  as  it  reached  the  top  of  each  stair,  and 
making  a  fresh  dash  at  the  stick.  It  was  exceedingly  angry, 
but  did  not  show  the  least  symptom  of  fear,  though  I  repeatedly 
struck  violently  within  a  few  inches  of  its  head.  I  was  so 
pleased  with  the  dauntless  courage  of  the  Beetle,  that,  when  it 
reached  the  top,  I  put  it  into  a  deep  chalk  crevice  of  the  cliff, 
where  it  would  be  safe  from  the  mischievous  boys  who  infest 
the  place. 

This  is  one  of  the  most  active  of  Beetles.  Being  furnished, 
like  all  its  family,  with  long  and  ample  wings,  and  not  being 
burdened,  like  the  chafers,  with  a  thick  and  heavy  body,  it 
flics  with  great  rapidity,  and  can  pass  over  incredible  distances 
without  being  obliged  to  rest.  It  is  equally  active  on  the 
ground,  for  which  reason  the  generic  name  of  Ocypus^  or 
*  swift-footed,'  has  been  given  to  it.  Some  writers  on  entomo- 
logy have  given  to  this  insect  the  generic  name  of  OoeriuSy 
or  *  mournful,'  in  consequence  of  its  sombre  and  funereal 
colouring.  The  specific  title  olena^  or  *  stinking,'  is  given  to 
it  in  consequence  of  the  horrible  emanations  from  the  tail 
tubercles. 

We  will  now  glance  at  the  life  history  of  this  Beetle,  which, 
in  spite  of  its  ugliness,  is  really  a  very  interesting  one. 

The  eggs  of  all  the  Staphylinidse  are  large  in  proportion  to 
the  creature  which  produces  them,  but  those  of  the  Devil's 
Coach-horse  are  larger  than  those  of  the  largest  British  insect, 
being  one-tenth  of  an  inch  in  length  and  one-twelfth  broad. 
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A  group  of  these  eggs  is  shown  on  Plate  IV.,  just  below  the 
Beetle  itself. 

When  these  are  hatched  little  larvae  issue  from  them,  some- 
what similar  in  form  to  the  parent  insect,  though,  of  course, 
without  any  vestige  of  wings.  These  larvae  are  quite  as  fierce 
as  the  perfect  insects,  and  much  more  voracious,  eating  being 
indeed,  as  with  all  larvae,  the  chief  business  of  their  lives. 
They  are  predacious,  and,  though  they  will  devour  carrion  when 
they  can  procure  it,  will  attack  and  kill  any  insect  which  comes 
near  them,  not  even  sparing  their  own  kind.  They  have  an 
ingenious  mode  of  seizing  their  prey  in  the  soft  interval  be- 
tween the  head  and  neck,  and  then,  plimging  their  sharp  and 
curved  jaws  deeply  into  its  body,  suck  out  its  juices. 

These  larvae  can  be  found  throughout  the  spring,  and  may 
often  be  captured  by  digging  shallow  holes  in  the  ground  in 
some  sheltered  spot,  placing  a  piece  of  meat,  a  dead  bird  or 
frog,  in  the  hole,  and  covering  it  with  a  stone  so  as  to  protect 
it  from  the  elements,  but  leaving  space  for  the  ingress  and 
egress  of  the  Beetles.  Towards  the  end  of  spring  or  the  be- 
ginning of  simmier,  the  larva  is  full  fed,  and  burrows  a  hole 
in  the  earth,  in  which  it  tlndergoes  the  change  to  the  perfect 
form. 

There  is  a  strange  peculiarity  about  the  pupae  of  these 
Beetles.  With  nearly  all  wing-bearing  Coleoptera,  the  wings 
are  folded  under  the  elytra,  even  though  the  latter  organs  be 
comparatively  short;  but,  in  the  pupae  of  these  curious 
Beetles,  the  wings  are  extended  beyond  the  elytra  and  fold  over 
the  breast,  so  that  two-thirds  of  their  length  is  seen  beyond 
the  elytra.  They  remain  in  the  pupal  state  for  a  fortnight  or 
three  weeks,  and  then  assume  the  perfect  form.  The  Beetle 
is  most  plentiful  in  the  autumn.  I  strongly  recommend  any 
of  my  readers  not  to  injure  this  Beetle,  repulsive  as  it  may  ap- 
pear. It  does  no  harm,  either  to  the  garden,  the  orchard,  or 
the  field,  but,  on  the  contrary,  from  its  inveterate  insect-eating 
habits,  rather  confers  a  benefit  on  the  agriculturist. 

Specimens  of  this  Beetle  should  always  be  set  so  as  to  show 
the  beautiful  wings;  and  one  should  be  set  on  its  back,  in 
order  to  exhibit  the  peculiarities  of  the  under  side.  None  of 
the  Brachelytra  are  easy  insects  to  set  properly,  as  their  legs 
have  a  tendency  to  twist  themselves  in  the  wrong  direction,  or 


80  INSECTS  AT  HOMBL 

to  fiEill  off  altogether,  and  their  long  bodies  have  a  way  of 
shutting  up  like  the  joints  of  a  telescope,  so  that  the  end  of 
the  tail  only  comes  a  little  beyond  the  elytra,  thus  entirely 
altering  the  normal  shape  of  the  insect.  These  larger  Staphy- 
linidse,  however,  are  not  so  troublesome  as  the  smaller  genera, 
and  the  beginner  will  find  it  better  to  commence  with  them, 
and  then  proceed  to  the  smaller  kinds. 

There  are  eleven  British  species  of  this  genus,  which  is 
known  by  the  long  thread-like  antennsa,  with  the  last  joint 
oblique  at  the  tip  and  the  large  head. 

OuB  next  example  of  the  Staphylinidae  is  an  insect  of  much 
less  size  and  very  different  shape,  called  Philanthua  Tnargi/naius^ 
the  only  specimen  that  we  can  take  of  the  very  large  genus,  of 
which  forty-seven  British  species  are  acknowledged.  In  this 
genus  the  thorax  is  squared,  the  antennae  and  palpi  are  slender, 
and  there  is  a  strong  tooth  in  the  middle  of  each  mandible. 
The  antenna  of  this  genus  is  shown  on  Woodcut  No.  VIII.  Fig. «, 
the  mandible,  with  its  central  tooth,  at  a,  and  the  labial  palpi 
at  c.  The  name  Philonthus  signifies  'dung-loving,'  and  is 
given  to  this  genus  because  the  largest  and  most  conspicuous 
species  are  found  imder  patches  of  cow  or  horsedung.  Some 
of  the  smaller  species,  however,  live  under  heaps  of  decaying 
sea-weed,  such  as  Philonthu8  fucicolc^  the  latter  term  signifying 
some  creature  that  inhabits  sea-weed.  The  present  species  is 
generally  to  be  found  under  dead  leaves. 

The  colour  of  this  little  Beetle  is  black,  but  the  legs  and 
the  margin  of  the  thorax  are  reddish-yellow,  a  peculiarity  from 
which  it  derives  its  specific  name  margi/natus.  The  middle 
segments  of  the  abdomen  have  their  edges  yellow.  This  is  a 
very  curious  Beetle. 

The  family  of  the  Xantholinidse  may  be  distinguished  from 
the  Staphylinidae  by  the  position  of  the  antennae,  which  are 
inserted  before,  and  not  within,  the  base  of  the  mandibles,  and 
are  consequently  much  nearer  each  other  than  those  of  the 
preceding  family.  The  spiracles  of  the  pro  thorax  are  con- 
spicuous. The  middle  pair  of  legs  is  longer  than  the  others. 
They  are  nearly  all  black,  diversified  with  reddish-yellow,  and 
are  very  slender  bodied  ;  and,  in  consequence  of  these  charao- 
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teristics,  the  name  of  XarUhol4m,idcB,  or  *  yellow  threads,*  has 
been  given  to  them.  This  thread-like  form  allows  the  insects 
to  pack  themselves  up  into  a  very  small  space  ;  and  when  they 
are  reposing,  they  act  like  the  Hottentots,  and  double  themselves 
up  in  so  small  a  space  that  when  they  are  disturbed  and  unroll 
themselves,  it  is  really  surprising  to  see  how  the  insect  gra- 
dually developes  its  limbs  and  general  form. 

The  characteristics  of  the  genus  can  easily  be  seen  by  re- 
ference to  Woodcut  No.  VIII.  Fig.  5,  which  represents  a  com- 
mon and  pretty  species  called  Xantholvaua  glabratus.  The 
head  is  long,  and  the  small  eyes  are  placed  well  in  the  front. 
There  is  a  small  cylindrical  neck,  and  the  thorax  is  marked 
with  bold  pimctures,  which  afford  a  valuable  means  of  detect- 
ing the  various  species.  The  present  species  is  black,  with 
blood-red  elytra.  The  disc  of  the  thorax  has  four  distinct  rows 
of  very  large  punctures.  The  sides  of  the  head  and  thorax  are 
punctured,  and  the  whole  surface  is  glossy,  as  indeed  is  ex- 
pressed by  the  specific  name  glabratus,  which  signifies  smooth 
or  polished.     Eight  British  species  are  acknowledged. 

Anotheb  family,  the  Psederidse,  now  comes  before  us.  In 
this  fistmily  the  spiracles  of  the  prothorax  are  invisible,  and  the 
antennae  are  set  on  the  sides  of  the  very  front  of  the  head. 
The  maxillary  palpi  are  rather  long,  and  have  the  last  joint  so 
tiny  that  it  scarcely  looks  like  a  joint.  The  left  maxilla  and 
its  palpus  are  shown  on  Woodcut  IX.  Fig.  /.  The  head  is 
attached  to  the  thorax  by  a  very  delicate  neck,  so  that  in  a  dried 
specimen  great  care  must  be  taken  lest  the  head  should  fall 
off.  In  some  species  there  is  a  definite  footstalk  connecting 
the  head  and  thorax  together. 

We  can  only  take  one  example  of  this  family,  namely,  the 
small  but  well-known  Beetle  called  by  entomologists  Stilicua 
fragilisy  a  figure  of  which  is  given  on  Woodcut  IX.  Fig.  1. 
In  this  genus,  of  which  there  are  seven  British  species,  the 
head  is  wide  and  rounded,  and  the  thorax  is  much  narrowed  in 
front.  The  curiously-toothed  mandible  is  shown  at  Fig.  c  of 
the  same  illustration. 

The  present  species  is  one  of  the  few  Brachelytra  that  has  a 
popular  name.  It  is  called  the  Red-neck,  on  account  of  the 
brightr-red  colour  of  the  thorax.      Its  head  is  shining-black, 
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covered  with  very  email  punctures,  and  the  elytra  are  bluish- 
black  edged  with  red.  The  legs  are  light-red.  On  account  of 
the  extreme  tenuity  of  the  connection  between  the  head  and 
the  narrowed  thorax,  this  insect  is  apt  to  &11  to  pieces  in  the 
cabinet  if  the  drawer  containing  it  be  shut  with  a  jerk,  and  it 
has  therefore  obtained  the  specific  nam^  of  fragiUa.     It  is  not 


].  StDJciurngllts.       S.  etcnoi  Umtcnlitat.       8.  OmkUnm  florale. 


SUIiciu,  riKht  nundibls. 


d.  Prognitfa*.  muEllsc?  pslpa. 


a  very  common  insect,  but  is  spread  tolerably  widely,  and 
may  be  found  by  careful  searching  in  hotbeds  and  heaps  of 
decaying  vegetable  matter. 

Other  species  of  this  curious  genus  can  be  found  by  looking 
in  the  proper  places.  StUidte  genicidatus,  for  example,  in- 
habits chalky  districts,  and  StUicua  orbicidatiis  must  be  sought 
in  marshes. 
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Nkxt  comes  the  family  of  the  Stenidse.  These  insects  may 
be  known  by  the  position  of  the  antennae,  which  are  generally 
set  between  the  eyes  or  on  the  front  margin  of  the  forehead. 
The  basal  joint  of  the  maxillary  palpi  is  long,  and  the  last  joint 
almost  imperceptible.     See  Fig.  g  on  Woodcut  IX. 

Sometimes  the  young  entomologist  is  much  puzzled  by  a 
phenomenon  which  takes  place  with  simdry  small  Beetles 
belonging  to  the  Brachelytra.  As  soon  as  they  are  killed  a 
long  and  slender  tongue-like  organ  darts  from  the  mouth,  and 
protrudes  itself  until  it  looks  like  a  proboscis.  These  Beetles 
belong  to  the  genus  Stenus,  of  which  we  have  an  example  in 
Stemis  bvmaculattLS,  which  is  shown  on  Woodcut  IX.  Fig.  2. 
This  tongue-like  organ  is  in  fact  composed  of  the  ligula,  the  two 
paraglossae,  and  the  labial  palpi,  as  may  be  seen  by  reference  to 
the  same  illustration.  Fig.  a.  The  mandibles  of  this  genus 
are  strongly  formed,  having  one  very  large  tooth,  and  four 
very  small  teeth,  as  may  be  seen  at  Fig.  6.  The  fourth  joint 
of  the  tarsi  has  a  slightly  double  lobe.  The  long  and  slender 
maxillary  palpus  is  shown  at  g. 

The  present  species  is  black,  with  the  exception  of  a  round 
tawny  spot  on  each  elytron,  from  which  the  insect  has  derived 
its  specific  name  of  hvmacvXatua^  or  *  two-spotted.'  The  surface 
is  thickly  and  deeply  punctured,  and  is  covered  with  a  scanty 
whitish  down.  There  is  a  deep  furrow  along  the  middle  of  the 
thorax.  The  legs  are  tawny,  with  the  exception  of  the  knees 
and  tarsi,  which  are  black. 

This  is  a  very  common  and  very  good  example  of  the  genus, 
and  indeed  so  well  exhibits  the  characteristics  of  the  family 
that  it  is  worth  a  detailed  examination.  It  is  a  very  common 
insect,  being  found  all  over  England,  and  almost  always  to  be 
taken  on  the  banks  of  ponds  and  rivers  among  the  aquatic 
plants.  In  tolerably  warm  weather  it  may  be  taken  running 
about  upon  the  stems  of  the  plants,  and  on  cold  days  lurking 
in  the  muddy  soil  about  their  roots.  Mr.  E.  A.  Smith,  to 
whom  I  am  indebted  for  much  information  concerning  the 
smaller  Brachelytra,  tells  me  that  all  the  spotted  Steni  are 
found  in  the  wettest  situations.  This  genus  is  a  very  large  one, 
containing  more  than  fifty  species. 

The  next  family  on  our  list  is  that  of  the  Omalidae.     In 
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these  Beetles  the  spiracles  of  the  prothorax  are  hidden,  the 
antennffi  are  set  on  the  sides  of  the  forehead,  and  the  maxillsa 
have  a  homy  hook  at  the  tip  ;  and  there  are  two  ocelli,  or  simple 
eyes,  upon  the  back  of  the  head,  this  being  a  very  valuable  cha- 
racteristic in  arranging  these  insects.  As  a  rule  the  Oma- 
lidsB  have  flattened  bodies,  and  long  slender  antennsa,  and 
delight  in  damp  places,  whether  wetted  by  fresh  or  salt  water  ; 
so  that  they  can  be  found  under  heaps  of  decaying  sea-weeds  on 
the  coasts,  and  imder  stones  on  the  banks  of  ponds.  Some  of 
them  may  be  foimd  under  bark,  and  some  in  flowers ;  so  that 
they  have  a  very  wide  range  of  locality. 

Our  first  example  of  this  family,  Micralymma  brevipennej  is 
remarkable  for  its  fondness  for  wet.  The  genus  is  known  by  its 
very  minute  elytra,  the  long  and  broad  abdomen,  and  the  long 
hairs  upon  the  tarsi.  A  figure  of  the  insect  is  given  on  Woodcut 
IX.  Fig.  5. 

The  colour  of  this  tiny  Beetle  is  shining-black,  and  it  may 
easily  be  recognised  by  its  size,  shape,  and  colour,  and  the  locality 
in  which  it  resides.  It  takes  up  its  abode  under  decaying  sea- 
weed, but  always  selects  a  spot  that  is  well  below  high-water 
mark ;  its  object  being,  apparently,  to  give  itself  a  chance  of 
being  drowned  or  carried  away  to  sea  twice  in  the  twenty-four 
hours.  It  remains  in  this  singular  locality  throughout  the  whole 
of  its  life,  and  contrives,  in  some  strange  way,  to  pass  through 
its  transformations,  subject  to  the  perpetual  washing  of  the 
waves. 

Another  example  of  the  same  family  is  shown  on  Woodcut 
IX.  Fig.  3,  its  name  being  Omalium  florale.  In  tliis  genus 
the  body  is  rather  oval  and  flattened.  The  antennso  are  short 
and  hairy,  becoming  thicker  at  the  tips.  The  thorax  is  short, 
somewhat  heart-shaped,  and  narrowed  behind.  The  four  basal 
joints  of  the  tarsi  are  short. 

The  species  which  serves  as  our  example  of  the  typical 
genus  is  greyish-black  and  shining,  the  surface  being  thickly 
punctured,  and  the  pimctures  inclined  to  form  strisQ  on  the 
elytra.  The  legs  are  reddish,  and  the  antenna  and  palpi  black. 
This  is  one  of  the  flower-loving  species,  being  foimd  in  the 
spring  time  frequenting  the  flowers  of  the  hawthorn  and  sallows. 
It  is  distributed  over  England  generally,  but  does  not  seem  to 
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be  plentiful  in  any  particular  locality.     Twenty  British  species 
of  this  genus  are  known. 

Ws  have  only  space  for  one  more  example  of  the  Brachelytra : 
it  is  drawn  on  Woodcut  IX.  Fig.  4.  As  may  be  seen  by  re- 
ference to  the  illustration,  this  is  a  very  curious  insect.  It  is 
the  only  British  representation  of  the  family  to  which  it  be- 
longs, namely,  the  Piestids.  In  this  family  the  spiracles  of 
the  prothorax  are  hidden,  the  coxae  of  the  front  legs  are  globular, 
and  those  of  the  hind  legs  transverse ;  there  are  five  joints  to 
the  tarsi,  and  the  last  segment  of  the  abdomen  is  very  small. 

The  genus  is  characterised  by  the  flat,  elongated  body,  the 
long  and  hairy  antennae,  the  long  elytra,  the  five-jointed  tarsi, 
and  the  homed  head  of  the  males.  The  maxillary  palpus  is 
shown  at  Fig.  c2,  and  the  labiimi  at  e.  The  colour  of  this 
insect  is  shining-black.  The  elytra  have  four  striae,  and  on  the 
disc  is  an  oblique  mark  or  dash  of  reddish-brown,  the  outer 
angle  being  dusky.  The  tip  of  the  abdomen  is  chestnut,  and 
the  legs  and  antennae  red.  The  illustration  represents  a  male 
insect,  in  which  sex  the  sides  of  the  head  are  developed  into 
two  sharp  horns  pointing  forward.  The  mandibles  are  each 
furnished  with  a  large  horn.  This  very  remarkable  insect  is 
not  very  scarce,  and  may  be  found  imder  the  bark  of  various 
trees.  Kensington  Grardens  is  a  good  locality  for  it,  where  it 
may  be  found  lurking  imder  the  bark  of  elm-trees. 

The  scientific  name  of  this  Beetle  is  Prognatha  qudchn^comiSf 
and  it  is  popularly  styled  the  Four-horn. 

I  MAY  here  mention  that  the  only  viviparous  Beetles  at 
present  known,  belong  to  the  Brachelytra.  They  are  about  one- 
tenth  of  an  inch  in  length,  and  are  found  parasitic  in  the  nests 
of  the  Brazilian  Termites  or  White-ants.  The  abdomen  is 
enormously  large,  and  is  turned  back  over  the  head,  like  the 
tail  of  a  squirrel. 


CHAPTER  VL 
NECROPHAGA. 

The  reader  will  probably  observe  that,  in  the  groups  of  insects 
which  have  already  been  described,  allusion  has  been  made  to 
the  analogies  between  them  and  certain  groups  of  vertebrates. 
The  G-eodephaga,  for  example,  represent  the  land  Camivora,  the 
Hydradephaga  those  of  the  water,  and  the  Brachelytra  represent 
in  some  degree  the  slender  and  lithe-bodied  weasels.  We  now 
come  to  a  group  which  takes  among  insects  the  part  which  is 
played  among  the  higher  animals  by  the  hyenas  and  vultures, 
these  Beetles  being  the  scavengers  of  the  insect  world. 

The  name  Necbofhaga,  i.e.  <  carrion-eaters,'  which  dis- 
tinguishes this  group,  is  expressive  of  their  character.  By 
some  systematic  entomologists  they  are  called  Clavicobnes,  or 
'  club-homed,'  because  their  antennsB,  slender  at  the  base,  are 
expanded  at  their  tips  into  a  rounded  knob.  This  shape  of 
antenna  is  called  ^  clavate'  by  entomologists..  The  form  of  the 
antenna  is  an  admirable  characteristic  by  which  these  Beetles 
may  be  known.  There  is  no  palpus  on  the  inner  lobe  of  the 
maxilla,  the  scutellum  is  always  conspicuous,  and  the  elytra 
are  wide,  though  not  always  long.  Indeed,  in  many  species 
they  do  not  nearly  reach  the  end  of  the  abdomen,  and  are 
quite  as  short  as  those  of  many  Brachelytra.  In  such  cases 
they  are  generally  *  truncate,'  i.e.  looking  as  if  they  had 
been  cut  off  square. 

This  is  the  case  with  the  first  family  of  Necrophaga,  the 
Silphidse.  The  mandibles  are  powerful,  as  is  required  for  the 
work  which  they  have  to  perform,  there  is  a  very  distinct  labrum, 
and  the  trochanters  of  the  hind  legs  are  projecting.  These  are 
again  subdivided  into  two  sub-families ;  the  first  being  called 
Silphina,  and  the  latter  Cholevina.   The  former  sub-family  may 
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be  known  by  the  &ct  that  the  antennse  have  ten  joints,  and  a 
very  distinct  and  rounded  club.  Their  wings  are  very  large 
and  powerful,  as  is  needful  for  insects  whose  food  is  necessarily 
scattered  over  a  very  wide  area.  It  is  worthy  of  notice  that, 
when  they  are  flying,  their  elytra  are  carried  very  upright,  so 
that  their  backs  approach  quite  closely  to  each  other. 

The  first  genus  of  the  Silphidsa  is  Necrophorus,  a  word 
which  signifies  ^carrion-bearer,'  in  allusion  to  the  singular 
habits  possessed  by  all  the  Beetles  of  this  genus.  They  do  not 
content  themselves  with  merely  eating  their  food,  but  they 
bury  it,  and  then  lay  their  eggs  in  it,  so  that  it  serves  not  only 
as  a  feast  for  themselves,  but  as  a  provision  for  their  future 
young.  In  consequence  of  this  habit,  they  go  by  the  popular 
name  of  Bubting,  or  Sexton  Beetles.  It  is  a  very  appropriate 
name,  for  there  is  scarcely  any  dead  animal  or  portion  of  an 
animal  which  they  will  not  contrive  to  bury;  and  if  it  be  too 
large  for  one  Beetle,  several  others  will  take  a  share  in  the 
work.  If  the  reader  will  refer  to  Plate  lY.,  he  will  see  that  a 
number  of  these  Beetles  are  engaged  in  burying  a  dead  bird. 

They  will  bury  birds,  frogs,  rabbits,  pieces  of  meat,  or  any- 
thing of  a  similar  kind,  and  do  it  with  wonderful  rapidity ;  thus 
rendering  a  doubly  important  service,  by  removing  the 
decaying  animal  matter  from  the  surface  of  the  earth,  and 
helping  to  fertilise  the  ground  by  burying  it  below  the  sur- 
fJEUje.  The  manner  in  which  these  Beetles  execute  so  difficult 
a  task  is  admirably  told  by  Mr.  £.  Newman,  in  his  '  Letters  of 
Eusticus :' — 

*  Two  days  after,  I  was  again  in  Godbold*s ;  and  seeing  the 
bullfinch  lie  where  he  had  been  left,  I  lifted  him  up  by  the 
leg,  intending  to  make  a  present  of  him  to  a  fine  colony  of 
ants  established,  a  little  further  on,  in  the  days  of  General 
Oglethorpe,  and  which  had  maintained  their  station  ever  since. 
They  had  made  many  a  pretty  skeleton  for  me,  and  I  intended 
to  add  that  of  a  bullfinch  to  the  store ;  but  the  buzz  of  a  Beetle 
round  my  head  caught  my  ear.  He  flew  smack  against  the  bull- 
finch, which  I  was  holding  up  by  the  leg,  and  fell  at  my  feet. 
I  knew  that  the  gentleman  was  a  Burying  Beetle;  and  as  I  put 
the  bird  down  for  him,  he  soon  found  it,  mounted  upon  it,  and, 
after  much  examination,  opened  out  his  wing-cases  and  flew 
away.    I  will  profit  by  his  absence  to  tell  you  a  bit  of  his  history. 
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^  The  Burying  Beetle  is  about  an  inch  in  length  ;  he  is  black, 
with  two  bands  across  his  back  of  a  bright-orange  colour: 
these  bands  are  formed  by  two  blotches  of  that  colour  on  each 
of  the  wing-cases.  He  is  a  disgusting  creature  though  in  such 
a  gay  dress,  being  so  fetid  that  one's  hands  smell  for  hours 
after  handling  him ;  and  if  he  crawls  on  one's  coat,  or  other 
garments  not  often  washed,  the  smell  continues  for  days.  The 
whole  tribe  of  Burying  Beetles  lay  their  eggs  in  the  bodies  of 
dead  animals,  which,  when  possible,  they  bury  for  the  purpose. 
In  Russia,  where  death  itself  does  not  do  away  with  distinc- 
tions, the  poor  people  are  buried  but  a  few  inches  under 
ground,  the  coffin  consisting  of  four  boards  roughly  nailed 
together,  and  not  pMicularly  well  fitted.  The  operation  of 
burying  is  often  at  the  expense  of  the  country,  and  therefore 
done  from  necessity,  not  love.  Xhis  mode  afifords  great  satis- 
fiu^tion  to  the  Burying  Beetles,  as  it  saves  them  the  labours  of 
the  grave-digger.  They  avail  themselves  of  the  bodies  placed 
80  nicely  within  their  reach,  and  the  graves  are  pierced  with 
their  holes  in  every  direction.  At  evening,  hundreds  of  these 
Beetles  may  be  seen  in  the  Russian  burying-places,  either 
buzzing  about  the  graves,  or  sitting  placidly  at  the  mouths  of 
their  burrows,  which  lead  into  them. 

^  The  Burying  Beetle  in  this  country  seldom  finds  so  con- 
venient a  provision  for  him,  and  he  is  under  the  necessity  of 
taking  much  more  trouble.  He  sometimes  avails  himself  of 
dead  dogs  and  horses,  but  these  are  too  great  rarities  to  be  his 
constant  resort :  the  usual  objects  of  his  search  are  dead  mice, 
rats,  birds,  frogs,  and  moles ;  of  these,  a  bird  is  most  commonly 
obtained.  In  the  neighbourhood  of  towns,  every  kind  of  garbage 
that  is  thrown  out  attracts  these  Beetles  as  soon  as  it  begins  to 
smell ;  and  it  is  not  unusual  to  see  them  settling  in  our  streets, 
enticed  by  the  grateful  odour  of  such  substances. 

^  The  Burying  Beetles  hunt  in  couples,  male  and  female 
and  when  six  or  eight  are  found  in  a  large  animal,  they  are 
almost  sure  to  be  males  and  females  in  equal  numbers.  They 
himt  by  scent  only,  the  chase  being  mostly  performed  when 
no  other  sense  would  be  very  available — viz.  in  the  night. 
When  they  have  found  a  bird,  great  comfort  is  expressed  by 
the  male,  who  wheels  roimd  and  round  above  it  like  an  eagle  ; 
the  female  settles  on  it  at  once,  without  this  testimonial  of 
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satisEEUstion.  The  male  at  last  settles  also,  and  the  bird  under- 
goes the  scrutiny  of  four  at  least  of  the  senses — touch,  smell, 
sight,  and  taste — ^for  their  heads  are  continually  diving  among 
the  feathers  of  the  bird,  and  a  savoury  and  ample  meal  is 
made  before  the  great  work  is  begim.  After  the  Beetles  have 
appeased  the  calls  of  hunger,  the  bird  is  abandoned  for  a  while ; 
they  both  leave  it  to  explore  the  earth  in  the  neighbourhood, 
and  ascertain  whether  the  place  is  suitable  for  interment.  If 
on  a  ploughed  field,  there  is  no  difficulty ;  but  if  on  grass  or 
among  stones,  much  labour  is  required  to  draw  the  body  to  a 
more  suitable  place. 

*  The  operation  of  burying  is  performed  almost  entirely  by 
the  male  Beetle,  the  female  mostly  hiding  herself  in  the  body 
of  the  bird  about  to  be  buried,  or  sitting  quietly  upon  it,  and 
allowing  herself  to  be  buried  with  it.  The  male  begins  by 
digging  a  furrow  all  round  the  bird,  at  the  distance  of  about 
half  an  inch,  turning  the  earth  outside.  His  head  is  the  only 
tool  used  in  this  operation ;  it  is  held  sloping  outwards,  and 
is  exceedingly  powerful.  After  the  first  furrow  is  completed, 
another  is  made  within  it,  and  the  earth  is  thrown  into  the 
first  furrow ;  then  a  third  furrow  is  made,  which  being  under 
the  bird,  the  Beetle  is  out  of  sight.  Now  the  operation  can 
only  be  traced  by  the  heaving  of  the  earth,  which  soon  forms 
a  little  rampart  round  the  bird ;  as  the  earth  is  moved  from 
beneath,  and  the  surrounding  rampart  increases  in  height,  the 
bird  sinks.  After  incessant  labour  for  about  three  hours  the 
Beetle  emerges,  crawls  upon  the  bird,  and  takes  a  survey  of  his 
work.  If  the  female  is  on  the  bird,  she  is  driven  away  by  the 
male,  who  does  not  choose  to  be  intruded  on  during  the  im- 
portant business. 

*  The  male  Beetle  then  remains  for  about  an  hour  perfectly 
still,  does  not  stir  hand  or  foot ;  he  then  dismounts,  diving 
again  into  the  grave,  and  pulls  the  bird  down  by  the  feathers 
for  half  an  hour.  Its  own  weight  appears  to  sink  it  but  very 
little.  The  earth  then  begins  heaving  and  rising  all  round,  as 
though  under  the  influence  of  a  little  earthquake  ;  the  feathers 
of  the  bird  are  again  pulled,  and  again  the  bird  descends.  At 
last,  after  two  or  three  hours'  more  labour,  the  Beetle  comes 
up,  again  gets  on  the  bird,  and  again  takes  a  survey,  and  then 
drops  down  as  though  dead,  or   fallen  suddenly  fast  asleep. 
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When  sufficiently  rested,  he  rouses  himself,  treads  the  bird 
firmly  into  its  grave,  pulls  it  by  the  feathers  this  way  and  that 
way,  and,  having  settled  it  to  his  mind,  begins  to  shovel  in 
the  earth.  This  is  done  in  a  very  short  time,  by  means  of  his 
broad  head.  He  goes  behind  the  rampart  of  earth,  and  pushes 
it  into  the  grave  with  amazing  strength  and  dexterity,  the 
head  being  bent  directly  downwards  at  first,  and  then  the  nose 
elevated  with  a  kind  of  jerk,  which  sends  the  earth  forwards. 
After  the  grave  is  thus  filled  up,  the  earth  is  trodden  in,  and 
undergoes  another  keen  scrutiny  all  round,  the  bird  being 
completely  hidden ;  the  Beetle  then  makes  a  hole  in  the  still 
loose  earth,  and,  having  buried  the  bird  and  his  own  bride,  next 
buries  himself.  The  female  lays  her  eggs  in  the  carcase  of  the 
bird,  in  number  proportioned  to  its  size ;  and  after  this  opera- 
tion is  over,  and  the  pair  have  eaten  as  much  of  the  savoury 
viand  as  they  please,  they  make  their  way  out,  and  fly  away  in 
quest  of  farther  adventures.' 

We  will  now  examine  these  insects  a  little  more  in  detail. 

On  Plate  IV.  Fig.  4,  is  seen  the  large  Necrophorua  humator, 
just  by  the  head  of  the  bird.  This  is  a  large,  though  not 
brightly-coloured  species.  It  sometimes  exceeds  an  inch  in 
length,  and  its  colour  is  deep,  shining-black,  with  the  three 
last  joints  of  the  antennae  reddish-yellow.  The  fringe-like 
pads  of  the  tarsi  are  of  the  same  colour.  This  is  a  very  common 
species. 

Under  the  neck  of  the  bird  two  Burying  Beetles  are  seen 
forcing  their  way  beneath  it.  These  are  two  distinct  species, 
and  are  thus  given,  becaiLse  in  this  attitude  they  display  the 
distinguishing  marks  of  the  species.  The  Beetle  nearest  the 
bird's  beak  is  Necraphorua  mortuoruTn.  It  varies  in  size  from 
not  quite  half  to  three-quarters  of  an  inch.  Its  colour  is 
black,  but  on  the  base  of  the  elytra  is  a  broad,  waved,  orange 
band,  and  at  the  apex  is  a  curved  spot  of  the  same  colour. 
The  hinder  tibise  are  straight,  and  the  club  of  the  antennse  is 
black.  This  is  also  a  common  species,  and  is  sometimes  found 
in  decaying  fungi,  as  well  as  in  animal  matter. 

Next  to  this  Beetle  is  a  rather  larger  species,  Necrophorua 
veapiUo,  which  is,  on  an  average,  nearly  a  quarter  of  an  inch 
longer  than  the  preceding  insect.     A  casual  observer  would 
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inevitably  believe  these  inflects  to  be  of  the  same  species, 
especially  if  he  saw  them  apart.  The  practised  eye  of  the 
entomologist,  however,  at  once  detects  the  marks  of  difference. 
In  the  first  place,  the  hind  tibise  are  not  straight,  but  much 
curved,  like  those  of  a  bow-legged  man,  and  the  club  of  the 
antennffi  is  orange.  There  is  also  a  narrow  line  of  golden 
down  on  the  front  of  the  thorax.  In  the  next  place,  there  is  a 
considerable  difference  in  the  orange  marks  of  the  elytra, 
which  are  two  broad  waving  bands,  one  across  the  base,  and 
the  other  towards  the  apex,  both  being  connected  by  a  narrow 
band  of  the  same  colour  upon  the  margin.  This  species  is 
exceedingly  variable  in  size,  some  specimens  being  barely  half  an 
inch  in  length,  while  others  attain  the  length  of  an  inch.  It 
is  very  common  in  all  parts  of  England.  The  specific  name 
vespiUo  is  Latin,  and  signifies  a  man  who  carried  out  the  dead 
for  burial  at  night. 

The  reader  may  as  well  be  warned  that,  although  these 
Beetles  are  very  pretty  to  the  eye,  they  are  not  equally  pleasing 
to  the  nostril,  being  in  the  habit  of  sending  from  their  mouth 
a  horribly  fetid  black  fluid,  the  odour  of  which  is  as  enduring 
as  it  is  disgusting.  This  fluid  is  probably  produced  by  the 
putrid  nature  of  its  food,  for  Beetles  which  have  recently 
changed  from  the  pupal  form,  and  those  which  have  fasted  for 
some  time,  do  not  possess  it. 

We  will  now  trace  the  progress  of  the  insect  from  the  egg 
to  the  perfect  Beetle. 

Soon  after  they  are.  deposited,  the  eggs  are  hatched;  the 
larvae  being  rather  long,  fleshy,  narrowed  at  each  end,  and 
having  the  segments,  or  rings,  of  the  body  very  distinctly 
marked.  The  legs  are  very  tiny,  and  much  too  small  to  move 
the  large,  heavy  body.  A  curious  substitute  for  legs  is,  how- 
ever, found.  On  the  upper  surface  of  each  segment  is  a  homy 
plate,  with  strongly-toothed  edges.  By  alternately  elongating 
and  shortening  its  body,  the  creature  is  able  to  force  its  way 
through  the  soft  material  on  which  it  feeds,  just  as  a  snake 
glides  upon  the  ground,  or  the  worm  beneath  it.  One  of  these 
larvae,  a  very  young  one,  is  shown  on  Plate  IV.  Fig.  11. 

When  the  larva  has  attained  the  length  of  an  inch  and  a 
half,  and  is  full-fed,  it  prepares  for  its  change  into  the  pupal 
state.     This  it  does  by  ceasing  to  feed,  and  making  for  itself  a 
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sort  of  cell  or  cocoon  under  the  ground,  in  whicli  it  caste  off 
its  larva  Bkin,  and  becomes  a  lather  odd-looking  pupa,  having 
the  end  of  its  tail  armed  with  two  sharp  spines,  by  means  of 
which  it  is  able  to  turn  itself  about  in  its  cell,  from  which 
it  emerges,  in  the  spring,  a  perfect  Beetle. 


Uam.       /.  MecmdHiU 


i.  UcUgetba  b 

'pi.         iL  HPCnsdBHf    tJ 

r.  Anbotaou,  imleiuu 


On  Woodcut  No.  X,  Fig.  1,  is  a  Beetle  which  is  closely 
allied  to  the  preceding  geuus,  but  can  at  once  be  distinguished 
by  the  shape  of  the  antenoEe,  the  club  of  which  is  egg-shaped, 
and  not  globular,  and  .by  the  shape  of  the  elytra,  which  gra- 
dually increaee  in  width  from  the  base  to  the  apes,  where  they 
are  abruptly  truncated.  Its  name  is  Necrodea  littoralis.  The 
reader  will  notice  the  great  size  of  the  femora  (or  thighs)  of 
the  bind  pair  of  legs.     This  is  a  sign  that  the  specimen  from 
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which  it  was  drawn  was  a  male.  The  colour  of  the  Beetle  is 
black,  the  three  last  joints  of  the  antennse  being  reddish- 
yellow.  Each  of  the  elytra  has  three  smooth  ridges  running 
down  its  complete  length,  and  a  short  one  at  the  base  between 
the  second  and  third  ridges.  Between  the  second  and  third 
ridges  there  is  a  bold  elevated  tubercle,  the  second  ridge  bend- 
ing towards  it  and  then  bending  back  to  its  course.  Beneath, 
the  body  is  glossy-black. 

Though  not  so  plentiful  as  the  preceding  insects,  this  is  not 
a  rare  Beetle,  and  can  be  found  in  carrion,  or  under  decaying 
sea-weeds.  I  have  knocked  it  out  of  siispended  moles.  The 
antenna  of  this  Beetle  is  shown  on  the  same  illustration, 
Fig.fj  the  maxillary  palpus  at  c2,  and  the  labium  at  e.  A 
&vourite  resort  for  this  Beetle  is  the  bank  of  a  river,  or  the 
sea-shore,  and  on  this  account  it  has  received  its  specific  title 
of  littoralie.    This  is  the  only  British  species. 

Thb  genus  Silpha  is  known  by  the  flattened  body,  the 
antennsB  being  less  boldly  clubbed,  and  having  eleven  joints 
instead  of  ten.  There  are  thirteen  species  inhabiting  England, 
and  they  are  all  much  smaller  than  the  members  of  the  pre- 
ceding genera.  Upon  Plate  lY.  is  shown  the  handsomest  of 
the  British  Silphae,  namely,  Silpha  thoradca.  It  is  represented 
as  crawling  over  the  body  of  the  bird.  This  fine  insect  is 
readily  known  by  its  colouring.  The  head  is  black,  and  the 
thorax  is  brick-red,  covered  with  a  very  short  golden  down, 
and  much  crumpled.  The  elytra  are  very  much  like  those  of 
the  preceding  insect,  being  black,  and  traversed  longitudinally 
by  three  ridges,  the  second  and  third  of  which  are  connected 
by  a  raised  tubercle.  The  surface,  however,  is  more  satiny 
than  that  of  Necrodes,  and,  when  viewed  with  a  magnifying 
lens  and  a  strong  light,  the  space  between  the  ridges  is  change- 
able in  patches,  like  '  moire '  silk,  and  there  are  short  ridges  at 
the  base  of  the  elytra. 

The  larvae  of  all  the  Silphas  are  very  different  from  those  of 
Necrophorus.  Instead  of  being  sluggish,  fat,  long-bodied  grubs, 
they  are  active,  flat,  and  wide,  nmning  about  with  wonderful 
velocity.  A  heap  of  old  marrow  bones  is  a  very  favourite 
haunt  of  these  larvae,  and,  if  the  bones  are  tapped  so  as  to 
disturb  witho.ut  hurting  their  inmates,  it  is  wonderful  to  see 
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how  the  flat,  black  larvaB  come  scurrying  out,  looking  very 
much  like  black  wood-lice,  and  perfectly  well  able  to  take  care 
of  themselves ;  while  the  larvae  of  Necrophorus  are  utterly  help- 
less on  the  sur&ce  of  the  ground. 

Silphse  may  be  found  in  much  the  same  localities  as  the 
preceding  insects.  The  best  places  to  find  them  are,  however, 
the  moles  that  are  too  often  seen  suspended  on  twigs,  and  the 
more  moles  there  are  near  each  other,  the  richer  will  be  the 
harvest  of  Silphae.  I  have  found  that  ten  moles  on  one  branch 
contain  many  more  SilphaB  than  double  the  number  scattered 
over  a  wide  area. 

But,  the  *  happy  hunting  grounds '  of  any  entomologist  who 
is  looking  after  Necrophaga  are  the  ^keepers'  trees,'  those 
monuments  of  misguided  energy.  The  best  keepers'  trees,  in 
an  entomological  point  of  view,  are  those  of  the  New  Forest,  and 
on  them  are  found  the  carcases  of  owls,  weasels,  stoats,  hawks 
magpies,  ravens,  and  now  and  then  a  rare  bird  or  two,  such  as 
the  honey-buzzard.  The  suspended  carcases  look  quiet  enough, 
but  when  the  net  is  held  under  one  of  them,  and  a  series  of 
taps  administered,  it  is  wonderful  to  see  how  it  swarms  with 
animal  life.  First,  out  come  Beetles  of  various  kinds,  some 
trying  to  fly  away  as  soon  as  they  reach  the  open  air,  but  most 
letting  themselves  fall  into  tjie  net.  Next  comes  a  whole 
swarm  of  larvse,  and,  when  the  bird  is  a  large  one,  it  really 
seems  as  if  the  creatures  never  would  cease  from  pouring  out. 
Those  who  wish  to  collect  and  watch  the  habits  of  these 
Beetles  cannot  do  better  thc*n  make  a  preserve  for  them  by 
hanging  up  the  body  of  a  rabbit,  a  puppy,  a  kitten,  or  some 
such  creature,  so  that  it  may  be  within  the  reach  of  the  eye, 
and  out  of  the  reach  of  any  except  winged  devourers. 

The  word  SUpha  is  Greek,  and  signifies  an  ill-smelling 
insect,  but  the  nomenclature  of  the  ancient  writers  is  so  uncer- 
tain that  we  cannot  absolutely  identify  the  name  with  the 
insect.  The  specific  name  thoradca  refers  to  the  very  con- 
spicuous colour  and  the  large  size  of  the  thorax.  The  larva 
of  this  Beetle  is  shown  on  Plate  IV.  Fig.  12,  first  appearing 
from  under  the  wing  of  the  bird. 

Thb  sub-family  of  the  Cholevina  are  known  by  their  nar- 
rower bodies,  and  their  heads  being  sunk  in  the  thorax.     One 
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of  these  Beetles,  belonging  to  the  typical  genus,  is  drawn  on 
Plate  IV.  Fig.  7,  and  is  shown  as  crawling  on  the  top  of  one  of 
the  mushrooms.    Its  name  is  Choleva  cmguatata. 

The  genus,  of  which  there  are  seventeen  British  species,  is 
known  by  its  narrow  body,  its  long  and  slender  legs  and 
antennae,  the  very  obtuse  hinder  angles  of  the  thorax,  and  the 
oval  and  striated  elytra.  The  insect  is  represented  of  its  natural 
size,  which  seldom  varies  much  from  one-sixth  of  an  inch  in 
length.  The  head  is  black  and  shining,  the  thorax  is  pitchy- 
black,  becoming  greyish  at  the  margins  and  posterior  angles. 
The  elytra  are  rather  variable  in  colour,  black  being  the  lead- 
ing hue,  but  taking  shades  of  red  or  grey  according  to  the 
individual.  The  apex  is  round  and  short,  and  each  elytron  is 
marked  with  seven  faint  striae.  The  legs  are  pale  reddish- 
yellow.  The  body  is  covered  with  a  very  fine  and  very  short 
yellowish  down. 

It  is  not  uncommon  to  take  a  specimen  that  is  pale  rusty- 
red  or  yellow,  the  reason  for  this  paler  hue  being  that  the 
Beetle  has  only  recently  emerged  from  the  pupal  state,  or  that 
the  atmosphere  has  not  exercised  its  full  influence  upon  it. 
When  it  has  been  exposed  for  a  few  days  to  the  air  and  light, 
the  reddish-yellow  will  change  to  the  dark-red  or  grey-black 
which  is  the  usual  colour  of  the  Beetle. 

Next  comes  the  family  of  the  ScydmamidcBj  of  which  we 
shall  take  one  example,  namely,  Scy&moenua  [Eumicnis] 
tarsatua^  which  is  shown  on  W9odcut  X.  Fig.  2.  These  insects 
are  all  very  minute,  the  present  species,  though  only  the  twelfth 
of  an  inch  in  length,  being  the  largest  of  the  family.  They 
are  all  covered  with  down,  are  without  wings,  and  have  the 
elytra  coming  completely  to  the  end  of  the  abdomen.  The  facets 
of  the  eyes  are  very  boldly  marked,  and  the  peculiar  form  of  the 
antennae,  which  are  terminated  with  three  very  large  joints, 
each  increasing  in  size,  may  be  seen  by  reference  to  the  same 
illustration.  Fig.  a.  The  maxillary  palpi  are  very  conspi- 
cuous. 

The  head  and  thorax  of  this  species  are  black,  and  the  elytra 
are  very  deep  chestnut.  Like  the  rest  of  its  kin,  it  is  to  be 
found  in  hotbeds,  leaf-heaps,  cucumber  frames,  and  similar 
localities.  The  name  Scyd/mxienua  is  Greek,  and  signifies  '  sullen.* 
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The  family  of  tbe  AnisotoniidfE  is  knows  &om  the  Silphidt 
by  Beveral  points  of  structure,  none  of  them  being  singly  ver 
coDBpicuous,  but  not  to  be  mistaken  in  the  aggregate.  The; 
are  much  more  globular,  the  Silphidie  being  Sattenedj  the  leg 
and  antennro  are  short,  and  the  mandibles  have  a  single  tooth  a 
the  base.  Like  the  preceding  feimily,  these  are  small  insect* 
the  largest  being  Anisotoma  cmnaTnomea,  which  is  shown  oi 
Woodcut  X.  Fig.  3.  This  Beetle  is  about  one-«ixth  of  an  ind 
in  length.  In  this  genus  the  tard  of  the  first  and  middle  pair 
of  legs  have  five  joints,  while  those  of  the  hinder  pair  have  bu 
four  jointa.  The  club  of  the  antennffi  has  three  joints,  as  ma; 
be  seen  at  Fig.  g  of  the  same  illustration.  The  structure  o 
the  labial  palpi  is  shown  at  c.  The  generic  title  Aiiiaotorm 
is  derived  from  a  Oreek  word  signifying  unequal,  and  has  bee 
given  to  these  Beetles  in  consequence  of  the  inequality  of  th 
joints  of  the  front  and  hind  tarsi. 

The  specific  name  (n/nnatruymea  refers  to  the  colour  of  th 
insect,  which  is  very  much  like  that  of  cinnamon,  with  th 
exception  of  the  club  of  the  antenna,  which  is  black.  Ther 
are  eight  pimctured  striie  on  each  of  the  elytra.  The  hindb 
tibiae  are  very  long  and  boldly  curved  in  the  male,  but  not  ii 
the  female  insect,  which  has  them  small  and  straight.  Thi 
Beetle  is  found  chiefly  upon  the  truffle.  There  are  twelve  o 
thirteen  species  of  this  genus. 

Another  member  of  this  family  is  shown  on  Woodcut  X 
Fig.  4.     Its  name  is  AgaihidLum  Icevigatum. 

In  this  genus  the  antennie  are  short,  and  the  club  is  egg 
shaped  and  composed  of  three  joints.  The  tboras  is  lai^e  am 
round,  and  with  overhanging  sides,  and  the  body  is  very  globu 
lar.  All  the  tarsi  have  four  joints.  The  present  species  is  smootl 
shining-black,  with  the  exception  of  the  lateral  and  poeterio 
mai^na  of  the  thorax,  which  are  edged  with  a  narrow  line  o 
Tustr-red.  The  elytra  are  not  striated.  Like  all  the  members  o 
the  genus,  this  insect  has  a  habit  of  rolling  itself  into  a  bal 
when  alarmed,  so  that  it  looks  more  like  a  very  small  shot  thai 
an  insect.  It  inhabits  fungi  and  decaying  wood,  dead  leave: 
and  similar  localities.  It  can  be  best  obtained  by  taking  u; 
faandfuls  of  dead  leaves  from  under  hedges,  and  shaking  then 
over  paper,  when  the  Agathidia  will  appear  like  little  blac] 
beads. 
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They  will  not  stir  for  a  long  time,  unless  the  sun  be  shining 
powerfully  on  the  paper. 

The  important  &mily  of  the  HisteridsB  now  comes  before  us. 
These  are  flattish  square-bodied  Beetles,  with  a  sort  of  steely 
look  about  them,  and  as  hard  to  the  touch  as  if  their  elytra 
were  yeritable  pieces  of  plate  armour.  It  is  no  easy  task  to 
get  a  fine  entomological  pin  through  these  creatures,  the  pin 
either  bending,  or  its  point  repeatedly  slipping  off  the  hard 
and  polished  surfietce  of  the  Beetle  in  a  manner  calculated  to 
injure  the  temper  as  well  as  the  pin.  I  always  used  to  keep 
by  me  a  rather  fine  needle  fixed  in  a  handle,  and  projecting 
about  one-third  of  an  inch,  so  that  I  could  pierce  the  hard 
elytra  with  the  steel  point,  and  then  introduce  the  pin.  This 
needle  was  useful  in  setting  many  other  hard-bodied  Beetles, 
especially  some  of  the  weevils. 

These  hard  and  glossy  elytra  are  much  shorter  than  the 
body,  and  abruptly  truncated ;  but  below  them  may  be  seen 
a  beautiful  and  wide  pair  of  wings  packed  away  with  wonderful 
neatness.  The  basal  joint  of  the  antennse  is  very  long,  and  the 
dub  is  boldly  marked,  the  three  last  joints  being  almost  fused 
into  a  globular  and  velvety  knob.  The  generic  name  of  Hister 
is  derived  from  a  Latin  word  signifying  an  actor  or  a  mimic, 
and  is  given  to  these  Beetles  on  account  of  their  habit  of 
simulating  death  when  alarmed.  The  popular  name  of  Mimio 
Beetles  is  often  given  to  them  by  entomologists. 

On  Plate  IV.  Fig.  8,  may  be  seen  one  of  the  handsomest 
species  of  this  genus,  namely,  the  FouB  Spot  Mimic  Beetle 
{Hister  qtuidrvnuicuUitua).  The  colour  of  this  insect  is  black, 
but  on  each  elytron  is  a  large  C-shaped  red  mark  reaching  from 
the  base  nearly  to  the  apex.  This  mark  is  often  divided  in  the 
middle,  so  as  to  produce  the  effect  of  four  red  spots  on  the 
back.  A  narrower  line  of  the  same  colour  mostly  runs  along 
the  margin  ;  but  this,  like  in  many  other  Beetles,  is  apt  to  be 
exceedingly  variable  in  the  arrangement  of  its  colouring. 

This,  together  with  the  rest  of  the  genus,  can  be  foimd  in  or 
under  decaying  animal  matter,  patches  of  cowdung  being 
&vourite  resorts.  The  pertinacity  with  which  these  insects 
will  feign  death  when  captured  is  most  remarkable,  for  they 
will  endure  almost  any  amount  of   rough  handling   without 
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giving  the  least  signs  of  life,  the  legs  being  folded  flatly  under 
the  body  so  that  they  are  scarcely  visible.  Indeed,  I  scarcely 
know  whether  they  or  the  Pill  Beetles,  which  will  presently  be 
described,  are  the  most  obstinate  in  this  respect. 

The  larvaB  of  the  Mimic  Beetles  are  also  to  be  found  in  cow- 
dung,  and  are  not  in  the  least  like  their  parents,  being  long- 
bodied,  cylindrical,  whitish  in  colour,  with  two  forked  appendages 
at  the  tail.  Some  species  prefer  dead  animals,  and  may  be  found 
in  the  moles  to  which  reference  has  already  been  made.  About 
fourteen  British  species  of  Ulster  are  known ;  and  the  young 
entomologist  will  find  that,  owing  to  variations  of  colour,  he 
will  often  be  rather  perplexed  to  determine  the  exact  species 
of  some  new  capture. 

With  great  reluctance  I  am  obliged  to  omit  several  genera, 
and  must  proceed  at  once  to  the  next  family,  the  Nitidulidse. 
The  Beetles  of  this  family  have  short  clubbed  antennse.  The 
head  is  sunk  in  the  thorax  as  far  as  the  eyes,  and  the  mandi- 
bles are  notched  at  the  tip  ;  the  thorax  is  rather  square,  and 
the  tarsi  have  five  joints.  The  body  is  flattened.  The  little 
Beetles  which  are  found  in  such  numbers  in  flowers,  and  have 
such  shining  bodies,  mostly  belong  to  this  family,  to  which 
the  name  of  NiUdulidcB  has  been  given  on  account  of  their 
glittering  bodies. 

The  typical  sub-family,  the  Nitidulina,  are  known  by  the 
length  of  the  elytra,  which  reach  to  the  last  joint  of  the 
abdomen,  and  the  shape  of  the  thorax,  which  does  not  cover  the 
base  of  the  elytra.  One  of  these  insects,  Nitidvla  [Orrwaitci] 
depreasa,  is  shown  at  Fig.  9  on  Plate  IV.,  and  is  represented  as 
crawling  up  the  stem  of  the  central  mushroom. 

The  body  of  this  Beetle  is  oval,  and,  as  may  be  inferred  from 
its  name,  is  much  flattened.  Its  colour  is  rusty-brown,  and  the 
siurface  is  thickly  punctured.  Upon  the  elytra  are  some  faint 
oblong  black  streaks,  and  a  curved  mark  of  paler  hue  than  the 
rest  of  the  body.  This  is  a  very  plentiful  species,  and  may 
be  found  in  fungi,  as  represented  on  the  plate,  under  the  bark 
of  trees,  and  even  in  old  bones. 

The  larvae  of  these  Beetles  feed  on  various  substances,  chiefly 
on  decaying  vegetable  matter.  One  of  them,  for  example, 
ifitiokUa  griaea,  is  found  about  the  burrows  made  by  willow- 
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feeding  caterpillars.  It  is  a  whitish  grub,  thick  towards  the  : 
shoulder  and  tapering  to  the  head  and  tail.  The  segments  are 
very  distinctly  marked,  and  the  last  segment  is  armed  with  two  . 
hook-like  appendages  curving  upwards.  When  it  is  about  to 
change  to  the  pupal  form,  it  descends  the  trunk  of  the  tree, 
luad  hides  itself  in  the  moist  earth  about  the  roots ;  and  after  it 
has  obtained  its  perfect  form,  it  is  generally  to  be  found  in  the 
crevices  of  the  bark. 

On  Woodcut  X.  Fig.  5,  is  shown  another  of  these  Beetles, 
MeUgetJtea  ameua.  This  genus  is  known  by  the  squared  and 
metallio  body,  the  long  elytra,  and  the  third  joint  of  the 
antennsB,  exactly  as  long  as  the  fourth  and  fifth  together.  The 
form  of  the  maxilla  is  shown  on  the  same  illustration  at 
Fig.  6.  All  the  Beetles  of  this  genus  are  very  small,  and  are 
invariably  to  be  found  in  flowers,  creeping  from  their  hiding 
places  under  the  petals  when  the  flower  is  gathered  or  shaken. 
Being  very  minute  insects,  a  careful  examination  with  a  some- 
what powerful  lens  is  needed  to  distinguish  the  species,  and, 
even  then,  the  little  creatures  are  so  like  each  other  in  size 
and  colour,  that  the  entomologist  is  obliged  to  abandon  the 
usual  mode  of  determining  species,  and  to  trust  to  the  nimiber 
of  notches  in  the  tibise  of  the  first  pair  of  legs. 

This  species  is  variable  in  colour,  being  blue-black,  violet, 
or  dark  green-blue,  over  which  is  a  sort  of  brassy  gloss.  It 
seldom  exceeds  the  twelfth  of  an  inch  in  length,  and  is  a  very 
good  example  of  its  genus.  It  is  plentiful  throughout  Eng- 
land. 

Still  keeping  to  the  same  family,  we  take  another  of  the 
sub-families,  the  Ipsina,  which  have  the  front  of  the  head 
lengthened  and  covering  the  labrum,  the  fourth  joint  of  the 
tarsus  being  very  minute.  Our  first  example  of  these  insects  is 
Rhizaphagus  f&rmgineua^  which  is  shown  on  Woodcut  XI. 
Fig.  1.  These  Beetles  have  much  narrower  bodies  than  the 
preceding,  the  antennae  are  short  and  boldly  clubbed,  with 
a  large  basal  joint.  The  head  is  not  sunk  in  the  thorax, 
and  the  elytra  are  not  so  long  as  the  abdomen.  They  are 
mostly  to  be  foimd  under  the  bark  of  trees,  but  some  are 
fond  of  inhabiting  old  bones,  and  are  even  parasitic  in  ants* 
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nesU.  The  name  RhJaophagua  signifies  *  root-eating,'  and 
there  are  about  ten  British  species.  Though  they  are  for  the 
moat  part  vegetable-feeders,  some  at  least  of  the  species  are 
known  to  be  carnivorous,  and  have  been  detected  in  eating  the 
larvffl  of  other  bark-feeding  Beetles  belonging  to  the  genua 
Hylesinus. 
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The  colour  of  this  species  is  smooth  shining  rust-red,  some- 
times deepening  into  reddish-black.  There  is  a  pit  on  either 
aide  of  the  bead,  the  elytra  are  thickly  punctured  and  striated, 
and  beneath  it  is  rust-red.  This  Beetle  has  been  chosen 
because  it  is  the  largest  of  the  genus,  sometimes  exceeding 
OQe-dxth  of  an  inch  in  length.  The  rather  peculiar  antemia 
of  this  genilH  is  ^own  at  Fig.  a  of  the  same  woodcut. 
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Thb  family  of  the  Colydiid^  have  the  antennaB  nearly  straight, 
and  not  bowed  as  in  the  preceding  family,  and  the  tarsi  are 
four-jointed.  Most  of  them  are  fomid  in  wood,  but  they  may 
be  found  among  grass  heaps,  in  sandy  places,  and  other  localities. 
One  of  the  most  curious  examples  of  this  family  is  the  insect 
which  is  represented  on  Woodcut  XI.  Fig.  2,  and  called  by  the 
name  of  Colydiwm  elongatum.  A  glance  at  the  figure  will 
show  the  appropriateness  of  this  name,  the  whole  body,  and 
especially  the  abdomen  and  elytra,  being  elongated  in  a  most 
extraordinary  manner,  really  looking  as  if  the  Beetle  had  been 
drawn  out  like  wire.  The  colour  of  this  curious  Beetle  is 
smooth  shining-black,  the  elytra  being  reddish  at  the  base,  and 
deepening  into  black  at  the  apex,  near  which  is  an  oval  reddish 
spot,  varying  in  colour  and  size  in  different  specimens.  This 
insect  lives  chiefly  in  the  burrows  of  wood-eating  Beetles, 
especially  those  of  Si/nodend/ron  or  Hylesvn/usj  and  therefore 
is  so  seldom  seen  that  it  is  considered  a  valuable  addition  to 
the  cabinet.  But,  when  one  of  its  haunts  is  detected,  a  munber 
of  the  Beetles  can  generally  be  found.  Mr.  Ingall,  for  example, 
took  a  quantity  of  these  insects  out  of  an  old  elm  rail  near 
Sydenham.  By  some  authors  the  generic  name  of  Nemoaoma 
is  prefixed  to  this  Beetle.  This  is  a  very  appropriate  name, 
signifying  *  thread-bodied.'  It  is  the  only  British  species  of 
its  genus. 

The  larva  of  this  Beetle  is  shown  at  Fig.  e  on  the  same 
woodcut.  Mr.  Westwood  went  to  visit  the  elm  rails  at  Syden- 
ham, and  there  succeeded  in  procuring  many  examples  of 
larvae  and  perfect  insects.  He  remarked  that  the  perfect 
insects  were  sluggish  during  the  day,  but  that  at  night  they 
became  more  active,  trying  to  bite  each  other  if  they  met. 
The  larvae,  like  many  other  creatures  which  inhabit  burrows, 
can  run  backwards  as  easily  as  they  can  forwards,  and  this 
they  do  by  means  of  a  clasper  on  the  end  «f  the  body.  They 
are  sluggish  except  when  excited,  and  then  move  about  very 
much  after  the  manner  of  the  Bove  Beetles,  moving  their 
head  from  side  to  side,  and  opening  their  strong  jaws  as 
if  in  menace. 

Anotheb  member  of  this  family  is  remarkable  for  being 
without  eyes.     This  is  Anommatiis  duodedm-etriatua,  which 
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is  shown  on  Woodcut  XI.  Fig.  3.  It  is  the  only  British  species 
of  its  genus.  This  tiny  Beetle  is  about  the  fourteenth  of  an 
inch  in  length,  and  may  be  found  in  stores  of  flour  and  rice, 
especially  the  latter,  from  which  fact  some  entomologists  infer 
that  it  has  been  imported  into  England,  and  is  not  an  indigenous 
British  species.  Its  colour  is  warm-chestnut,  and  its  body 
is  very  smooth  and  shining,  but  deeply  punctured,  and  the 
elytra  are  regularly  striated.  The  generic  title  AnomTnatiis 
signifies  ^eyeless,'  and  is  given  to  the  insect  in  consequence 
of  the  entire  absence  of  eyes,  so  that  it  really  deserves  the 
name  of  Blind  Beetle.  Perhaps  the  reader  may  remember  that 
several  other  orders  of  insects  afford  examples  of  eyeless  species^ 
especially  among  the  exotic  ants. 

The  family  of  the  Cryptophagidse  will  be  represented  by  one 
example. 

In  all  these  little  Beetles  the  antennse  have  eleven  joints,  and 
are  boldly  clubbed  at  the  end.  The  elytra  are  not  truncated, 
and  the  coxae  of  the  first  and  intermediate  pair  of  legs  are 
globular,  while  those  of  the  hind  pair  are  cylindrical.  The 
name  of  CryptophagidsB  is  given  to  these  Beetles  because  they 
feed  mostly  on  cryptogamous  plants,  especially  the  fungi.  Like 
the  last  family,  the  species  are  very  much  like  each  other,  and 
require  much  care  before  they  can  be  ascertained.  In  examin- 
ing the  details  of  all  these  minute  Beetles,  I  have  found  a 
compound  microscope  with  a  two  or  one-and-a-half-inch  object- 
glass  better  than  an  ordinary  pocket  lens,  but  a  Coddington 
lens  will  answer  nearly  as  well  in  experienced  hands. 

One  example  of  this  family  is  Cryptophagus  pUosuSy  which 
is  shown  on  Woodcut  XI.  Fig.  4,  and  the  form  of  the  antenna 
is  shown  at  Fig.  g.  The  genus  is  known  by  the  shape  of  the 
margins  of  the  thorax,  which  are  more  or  less  toothed.  The 
present  species  is  oblong,  and  its  colour  rust-red,  the  surface  of 
the  body  being  sparingly  covered  with  very  fine  down.  The 
thorax  is  thickly  punctured,  especially  on  the  disc.  In  this 
Beetle  the  marginal  toothing  of  the  thorax  is  not  so  conspicuous 
as  in  most  of  the  species,  and  is  rather  undulated  than  toothed. 
It  is  to  be  found  in  and  about  fungi.  There  are  about  seven- 
teen species  of  this  genus. 
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THr  next  family  is  called  Mycetophagi,  a  word  having  much 
the  same  signification  as  that  of  the  last  family,  the  Greek 
word  Myces  signifying  a  fungus,  especially  the  kind  of  fungus 
that  grows  on  tree-trunks.  The  insects  of  this  family  are  rather 
convex-bodied  and  oval,  and  covered  with  a  delicate  down« 
The  tarsi  have  four  joints,  except  in  the  males,  which  have  the 
tarsi  of  the  first  pair  of  legs  only  three-jointed. 

Our  example  of  this  family  is  taken  from  the  typical  genus, 
and  is  known  by  the  name  of  Mycetopfuigua  quizd/ripuatulcUiLa, 
a  figure  of  which  is  given  on  Woodcut  XI.  Fig.  5.  The  genus 
is  distinguished  by  the  shape  of  the  thorax,  which  is  as  wide  at 
its  base  as  the  base  of  the  elytra,  the  margins  of  the  thorax  and 
elytra  forming  one  continuous  line  without  any  division.  The 
club  of  the  antennsB  is  rather  long  and  composed  of  five  joints, 
the  last  joint  being  egg-shaped,  and  the  four  others  short  and 
disc-like.  The  antenna  is  shown  at  Fig.  h  on  the  same  wood- 
cut.    Six  species  are  known  in  England. 

This  really  seems  quite  a  large  insect  when  we  compare  it 
with  some  of  those  which  have  lately  been  described,  as  it 
sometimes  reaches  a  length  of  a  quarter  of  an  inch.  The  head 
of  this  Beetle  is  reddish,  and  the  antennas  are  black  in  the 
middle  and  red  at  the  tip.  The  thorax  is  black,  narrow  in 
front  and  broad  behind,  with  rather  sharp  posterior  angles,  and 
a  rounded  pit  on  each  side  towards  the  base.  The  elytra  are 
black,  and  on  each  of  them  are  two  reddish-yellow  spots,  one  at 
the  base,  and  a  smaller  one  over  the  apex.  Some  specimens  have 
the  smaller  spot  so  pale  as  to  be  scarcely  visible,  while  in  others 
the  two  spots  are  united  by  a  streak  of  pale  yellow.  This  is  a 
very  pretty  little  Beetle,  and  easily  to  be  found  when  the 
searcher  knows  where  to  look  for  it.  The  interior  of  fungi, 
rotten  wood,  and  similar  localities  are  the  dwellings  of  this 
Beetle,  which  may  be  found  in  perfection  about  the  middle  of 
summer.  As  a  rule,  all  these  fungi-loving  Beetles  are  in  good 
preservation  when  captured,  as  the  nature  of  their  habitations 
shields  them  from  injury. 

The  next  family,  the  Dermestidae,  is  a  very  interesting  one  to 
the  entomologist,  although  he  can  but  hold  its  members  in 
bitterest  hatred.  The  word  Dermestes  is  of  Grreek  origin,  and 
signifies  *  skin-eater.'     The  name  is  but  too  appropriate,  as  all 
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possessors  of  zoological  collections  know  to  their  cost.  It  is  the 
Dermestes  which  forces  taxidermists  to  use  the  dangerous 
arsenical  soap  in  their  preparations,  and  it  has  been  the  means 
of  depriving  many  a  hard-working  man  of  his  best  teeth,  the 
arsenic  loosening  them  so  that  they  fall  out  almost  at  a  touch. 
By  way  of  a  set-off,  it  is  the  Dermestes  which  drove  the  late 
Mr.  Waterton  to  the  invention  of  his  wonderful  mode  of  taxi- 
dermy, in  which  no  arsenical  soap  is  used,  but  by  which  the 
skin  is  rendered  so  hard  and  elastic,  that  it  is  able  to  retain  the 
form  of  the  animal  without  having  a  wire,  a  piece  of  wood,  or 
even  a  pinch  of  cotton  wool  inside  it.  Full  many  a  valuable 
museum  has  been  utterly  ruined  by  these  destructive  Beetles, 
which,  even  when  the  skin  is  poisoned  with  arsenical  soap,  will 
attack  the  hair  or  the  feathers,  and  strip  the  creature  as  bare  as 
if  it  had  been  shaved.  Moses  Harris,  the  old  entomologist, 
mentions  that  he  found  these  Beetles  alive  in  the  body  of  a 
living  Eyed-hawk  Moth. 

This  £Ekmily  is  distinguished  by  their  short,  straight,  and 
doubled  antennae,  their  small  and  retractile  head,  the  five- 
jointed  tarsi,  and  the  length  of  the  elytra,  which  cover  the 
abdomen.  In  the  typical  genus,  the  antennae  are  shorter  than 
the  thorax,  and  the  club  is  egg-shaped,  as  seen  at  Fig.  i  on 
Woodcut  XI.  The  palpi  are  thread-like  and  shorter  than  the 
maxillae,  and  the  first  joint  of  the  tarsus  is  shorter  than  the 
second.  For  illustration  of  this  genus  I  have  selected  the 
well-known  Bacon  Bebxle  {Dermeatea  lardarvua),  which  is 
shown  on  Woodcut  XI.  Fig.  6. 

This  is  really  a  pretty,  though  not  gaily  coloured,  Beetle,  its 
body  being  black,  and  its  elytra  having  a  very  broad  greyish 
band  across  the  base,  on  which  are  three  black  or  pitchy  spots. 
On  examination  with  a  lens,  the  band  is  seen  to  be  composed 
of  a  short  but  thick  grey  down,  the  black  spots  being  simply 
places  on  which  the  down  does  not  grow,  so  that  the  black  of 
the  elytra  is  rendered  visible. 

This  Beetle  may  be  found  plentifully  in  the  *  keepers'  trees ' 
which  have  already  been  mentioned ;  and  even  after  the  animals 
have  been  so  dried  by  exposure  that  their  skins  are  as  hard  as 
horn,  the  Dermestes  will  attack  them,  its  sharp  teeth  enabling 
it  to  overcome  the  hardened  skin.  The  chief  havoc  caused  by 
this  Beetle  is  due  to  the  larvae,  one  of  which  may  be  seen 


THE  PILL  BEETLES.  105 

figured  on  Woodcut  XI,  Fig.  /•  Its  colour  is  whitish-brown 
above  and  white  below,  and  it  is  profusely  covered  with  long 
hairs.  The  cast  skins  of  these  larvae  may  be  seen  abundantly 
when  the  Beetle  has  taken  possession  of  any  place,  and  by  them 
the  museum  owner  is  often  warned  of  the  danger  which  has 
come  on  his  collection.  The  reader  will  see  that,  like  many 
other  destructive  insects,  it  is  most  valuable  in  its  right  place, 
and  does  good  service  by  removing  from  sight  objects  which 
are  not  only  unpleasant  to  the  eye  and  nostril  but  injurious  to 
the  health.  In  these  places  it  should  be  protected  and  en- 
couraged ;  but  when  it  makes  its  way  into  a  house,  extermina- 
tion is  the  only  course  to  be  used. 

Wb  now  come  to  the  Byrrhidse,  or  Pill  Beetles,  so  called  from 
their  rounded  shape,  and  the  manner  in  which  they  can  hide 
their  limbs  and  antennse  when  alarmed.  There  is  no  difficulty 
in  distinguishing  Beetles  belonging  to  this  family.  The  an- 
tennse  are  gradually  thickened  towards  the  extremity,  and  the 
head  is  veiy  small  and  deeply  sunk  in  the  thorax,  with  which  it 
can  be  completely  retracted  in  most  of  the  species. 

The  machinery  by  which  the  legs  are  packed  up  is  extraor- 
dinary, and  this  alone  would  serve  to  indicate  the  family.  On 
the  tibiae  there  is  a  groove  in  which  the  tarsi  are  received  when 
doubled,  the  tibiae  fold  closely  to  the  femora,  and  the  whole  leg, 
thus  reduced  into  a  very  small  compass,  is  received  into  a 
groove  under  the  body.  In  fact,  the  legs  are  packed  up  very 
much  like  the  joints  of  a  portable  easel.  The  bead  being  at 
the  same  time  withdrawn  into  the  thorax,  the  antennae  lie 
pressed  closely  against  its  sides,  so  that  when  the  Beetle  has 
thus  packed  away  all  its  limbs,  it  does  not  bear  the  least  te- 
semblance  to  an  insect.  This  mode  of  concealment,  or  rather 
of  evasion,  is  rendered  more  perfect  by  the  fact,  that  the 
surfJEtce  of  the  body  is  covered  with  fine  down,  which  retains 
the  dust  of  the  roads  on  which  it  so  often  travels,  and  gives  to 
the  Beetle  the  aspect  of  a  little  round  dusty  stone.  And,  so 
pertinaciously  does  it  keep  this  attitude  when  alarmed,  that  it 
will  suffer  its  limbs  to  be  torn  from  its  body  rather  than  give 
the  least  sign  of  life. 

The  typical  genus  has  the  anteunae  rather  flattened,  and 
shorter  than  the  thorax,  the  basal  joint  being  large,  the  second 
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small  and  globular,  and  the  third  long  and  elender.  The 
club  is  formed  by  a  series  of  joints  r^ularl;  increasing  in 
size,  the  last  joint  being  egg-shaped.  One  of  Uieae  antennse  is 
drawn  on  Woodout  XII.  Fig.  a.  The  thorax  is  waved  behind, 
and  the  body  is  very  convex. 

The  species  which  has  been  chosen  for  illuatration  is  the 
Bahded  Pill  Beetle  {Byrrhiia  faaciaiua),  which  is  drawn  on 
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Woodcut  XII.  Fig.  1.  The  colour  of  this  Beetle  is  black,  the 
thorax  having  a  decided  golden  tinge.  Upon  the  elytra  are 
a  number  of  very  short  black  gtripes,  and  in  the  middle  is  a 
reddish-yellow  band,  shaped  as  is  seen  in  the  figure.  This  is 
a  tolerably  plentiful  species,  though  it  is  not  so  often  found  88 
the  Couuos  Pill  Beetle  (Byrrhua  pUula),  which  is  without 
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the  yellow  band  across  the  elytra.     Five  species  of  this  genus 
inhabit  England. 

Tee  next  family  is  the  Heteroceridae,  which  have  the  an- 
tennae short,  with  a  long  flattened  club  of  seven  joints,  as  may 
be  seen  by  referring  to  Woodcut  XII.  Fig.  c.  The  legs  are 
evidently  adapted  to  burrowing  in  the  earth.  The  body  is 
flat,  broad,  and  covered  with  a  thick  silken  down.  They  are 
all  frequenters  of  the  water,  and  live  in  burrows  which  they 
excavate  in  the  damp  soiL  There  is  only  one  genus  in  this 
fEunily,  containing  seven  species,  of  which  our  example  is 
HeteroceruB  fleamosua^  which  is  drawn  on  Woodcut  XII.  Fig.  2. 
This  insect  is  yellowish  or  dun-coloured,  very  finely  punctured, 
and  covered  with  down.  Along  the  elytra  is  a  wavy  or  flexuous 
stripe  composed  of  black  spots  irregularly  disposed,  a  mark 
from  which  the  Beetle  derives  its  specific  name  of  fleanuoaus. 
Towards  the  shoulders  there  is  a  black  spot,  and  another  in 
the  middle  towards  the  suture,  the  latter  not  being  so  dark 
or  well-defined  as  the  former. 

It  is  a  water-loving  Beetle,  and  has  been  taken  on  the  banks 
of  the  Thames,  near  Gravesend.  Mr.  Stephens  remarks,  that 
to  obtain  any  of  the  Beetles  of  this  family  is  a  very  easy  pro- 
cess. All  that  is  required  is,  to  go  to  the  bank  of  some  river 
— tidal  rivers  are  the  most  frequented — and  then  to  stamp  and 
trample  on  the  muddy  bank.  The  little  Beetles  are  alarmed 
at  the  turmoil  overhead,  and  come  out  to  see  what  is  the 
matter,  when  they  can  be  captured.  The  insect-hunter  must, 
however,  be  very  quick  in  seizing  them,  as  they  are  back 
again  almost  immediately,  or  hide  themselves  in  crevices  where 
their  tiny  bodies  cannot  be  seen. 

Like  the  preceding  Beetles,  the  Pamida)  are  water-lovers, 
and  some  of  them  prefer  to  live  under  the  water  rather  than 
above  it.  The  head  is  sunk  into  the  prostemum,  and  the 
anterior  segments  of  the  abdomen  are  fixed  together  and  im- 
movable. They  are  divided  into  two  sub-families,  the  Par- 
nina  and  Elmina,  which  may  easily  be  distinguished  by 
examining  the  coxa)  of  the  front  pair  of  legs.  In  the  Pamina 
they  are  cylindrical,  and  in  the  Elmina  globular.  One  ex- 
ample of  this  family  is  taken  from  the  latter  sub-family,  and 
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is  called  EVnda  emeus.  One  of  these  Beetles  is  shown  on 
Woodcut  XII.  Fig.  2,  and  the  antenna  is  drawn  at  Fig.  b  of 
the  same  illustration. 

All  the  species  belonging  to  this  genus,  of  which  five  British 
examples  are  known,  are  very  curious  insects.  They  are  plen- 
tiful and  yet  are  seldom  found,  and,  indeed,  are  hardly  ever 
found  except  by  those  who  know  where  to  look  for  them.  In 
the  first  place,  they  are  small,  and  would  escape  observation, 
and  in  the  next  they  are  subaquatic  in  their  habits,  not  swim- 
ming about  conspicuously  like  the  Hydradephaga,  but  clinging 
to  the  under  side  of  submerged  stones  in  swiftly-running 
streams.  Most  aquatic  Beetles  prefer  still  water,  but  the 
stream  can  never  be  too  swift  for  the  Elmis  Beetles,  which 
will  even  select  a  waterfall  as  their  place  of  residence. 

The  present  species  is  the  commonest  of  the  genus. 

As  may  be  inferred  from  its  specific  name,  the  surface  of 
the  insect  has  a  brassy  gloss.  The  thorax  is  squared,  very 
convex,  and  on  either  side  of  the  disc  is  an  elevated  straight 
line.  The  elytra  are  striated  and  punctured,  and  the  under 
surface  of  the  body  is  clothed  with  thick  golden  down.  Besides 
the  characteristics  already  given,  the  last  joint  of  the  tarsi  is 
very  long,  and  armed  with  two  large,  sharp,  and  curved  claws, 
by  means  of  which  they  are  enabled  to  retain  their  position  on 
the  stones  in  spite  of  the  rushing  water.  It  is  rather  remark- 
able that,  although  the  upper  sur&ce  of  the  body  is  very 
smooth,  and  the  Beetles  pass  the  greater  part  of  their  time 
submerged  in  rapid  streams,  the  body  is  often  so  caked  with 
mud  that  the  shape  of  the  insect  is  nearly  obscured. 

Now  we  come  to  a  very  familiar  but  little  imderstood 
insect,  popularly  called  the  Black  Water  Beetle.  Like  some 
of  the  preceding  species,  it.  has  been  confounded  with  tlie 
Hydradephaga,  merely  because  it  inhabits  the  water,  no  re- 
ference being  made  to  its  structure,  or  even  its  mode  of 
feeding.  Indeed,  I  believe  that  scarcely  any,  except  entomo- 
logists, have  the  least  idea  that  the  Dyticus  and  the  present 
Beetle  are  not  the  same  insect,  the  only  difference  being  that 
one  is  much  larger  than  the  other.  Now,  if  we  examine  this 
Beetle,  Hyd/rdua  picev^j  we  shall  find  a  vast  number  of  struc- 
tural differences,  as  well  as  complete  divergence  in  habits. 
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The  Beetle  belongs  to  the  family  of  HydrophilidsB,  i.e. 
irater-lovers.  Sometimes  the  two  halves  of  the  word  are 
transposed,  the  Beetles  being  called  Philhydrida,  the  significa* 
tion  being  exactly  the  same  in  both  cases.  The  family  may  be 
known  by  the  size  of  the  palpi,  which  are  as  long  as  the 
antenme  and  sometimes  longer — ^the  latter  organs  never  having 
more  than  nine  joints,  and  sometimes  only  six — and  by  the 
double  lobe  of  the  maxilla  and  the  very  short  mandibles.  The 
tarsi  have  five  joints.  The  typical  genus  has  the  mandibles 
armed  on  the  inside  with  three  strong  teeth,  notched  at  their 
tips ;  the  second  joint  of  the  maxillary  palpi  is  very  long,  and 
the  elytra  become  narrower  towards  the  apex. 

The  insect  is  represented  on  Woodcut  XII.  Fig.  4,  of  its 
natural  size,  showing  that,  with  the  exception  of  the  Stag 
Beetle,  it  is  our  largest  coleopterous  insect.  A  glance  at  the 
figure  will  show  one  of  the  principal  peculiarities  of  this 
Beetle,  namely,  that  the  palpi  tax  exceed  in  length  the  an- 
tennse,  and  project  in  front  considerably  before  those  organs. 
The  sexes  are  easily  distinguished  by  a  glance  at  the  antennas, 
and  the  tarsi  of  the  first  pair  of  legs.  The  antenna  of  the  male 
is  drawn  on  the  same  woodcut.  Fig.  6,  and  in  the  same  sex  the 
last  joint  of  the  front  tarsi  is  very  much  dilated,  and  assiunes 
the  form  of  a  partly  flattened  triangle.  The  same  limb  in  the 
female  does  not  possess  the  widened  joint,  and  may  be  seen  by 
reference  to  Fig.  d.  The  metastemum  terminates  in  a  sharp 
spine,  so  long  that  its  point  reaches  beyond  the  coxse  of  the  last 
pair  of  legs. 

The  colour  of  this  Beetle  is  smooth  blackish- olive,  the 
margins  of  the  elytra  taking  a  bluish  tinge.  The  wings  them- 
selves are  very  large,  and  have  a  very  fine  effect  when  spread. 
On  each  of  the  elytra  are  eight  striae,  and  the  breast  is  clothed 
with  thick  yellow  down.  The  metastemum  is  developed,  as  in 
the  Dyticus,  into  a  pointed  process,  but  in  this  insect  the 
weapon  is  simply  needle-shaped,  and  is  about  the  size  of  an 
ordinary  darning-needle.  It  is  black,  highly  polished,  and  very 
sharp.  There  is  much  variation  in  tint  in  different  individuals, 
but  the  average  hues  are  as  given  above. 

The  life  history  of  this  insect  is  a  very  curious  one.  The 
female  Beetle  is  furnished  with  a  complete  silk-spinning  appa- 
ratus, the  spinnerets  being  placed,  not  in  the  mouth,  as  is  the 
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case  with  the  silkworm,  but  at  the  end  of  the  tail.  With  these 
instruments  she  forms  a  cocoon  shaped  almost  exactly  like  a 
turnip,  being  round,  and  having  a  pointed  projection  from  one 
side.  Within  this  cocoon,  which  soon  becomes  hard  and  water- 
tight, and  is  fastened  to  the  stem  .of  a  water-plant^  the  eggs  are 
placed ;  and  in  a  time  varying  from  a  fortnight  to  six  weeks, 
according  to  the  warmth  of  the  weather,  the  larvsB  are  hatched. 
About  fifty  or  sixty  eggs  are  placed  in  one  cocoon,  and  by  this 
extraordinary  provision  they  are  preserved  from  harm  imtil  the 
larvsB  are  able  to  escape  into  the  water  and  shift  for  themselves. 
They  are  very  small  at  first,  but  rapidly  increase  in  size  until 
they  attain  the  length  of  three  inches. 

One  of  these  larvse  is. shown  at  Fig./,  and  is  represented  as 
partly  grown.  It  is  soft,  fat,  and  dusky  in  colour,  and  feeds 
voraciously  on  molluscs  and  other  aquatic  animals,  as  might  be 
inferred  from  the  large  and  curved  jaws.  It  is  one  of  the  air- 
breathing  larvae,  and  is  therefore  obliged  to  come  frequently  to 
the  surface  in  order  to  take  in  a  supply  of  air,  which  is  done  by 
means  of  a  filamentous  appendage  at  the  end  of  the  tail. 
Somewhere  about  July  the  larva  has  completed  feeding ;  and 
then  leaves  the  water  and  crawls  up  the  bank,  searching  for  a 
soft  spot  in  which  to  burrow.  Here  it  sinks  its  tunnel,  and 
forms  an  oval  cocoon,  in  which  it  awaits  its  change  into  the 
pupal  state. 

The  Beetles  belonging  to  this  group,  being,  like  the  larvse, 
air-breathers,  are  forced  to  come  to  the  surface  for  the  purpose 
of  respiration  ;  and  they  contrive  to  carry  down  a  supply  of 
atmospheric  air  by  enclosing  a  bubble  under  the  bodies,  where 
it  looks  like  a  globe  of  quicksilver  as  they  swim  about.  As  tliis 
species  is  not  only  handsome  but  harmless,  it  is  in  great  favour 
with  the  keepers  of  aquariums,  and  is  in  consequence  quite 
scarce  in  many  places  where  it  used  to  be  plentiful,  the 
professional  dealers  having  ransacked  all  the  streams  within 
easy  reach  of  London. 

The  family  next  in  order,  the  Sphseridiidae,  are  distinguished 
from  the  preceding  family  by  the  shape  of  the  tarsi,  which  are 
not  fitted  for  swimming,  and  the  hinder  pairs  of  which  members 
have  the  first  joint  much  longer  than  the  others.  They  are  all 
small  insects,  rather  globular  in  form,  from  which  peculiarity 
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the  name  of  the  family  is  derived ;  and  they  are  dark-coloured, 
black  being  the  usual  hue,  relieved  in  some  species  by  reddish 
spots.  In  the  genus  Cercyon,  from  which  our  example  is  taken, 
the  club  of  the  antennsB  is  large  and  bold,  the  palpi  are  slender, 
and  the  mentum  is  broad  and  flat. 

As  is  the  case  with  most  red  and  black  Beetles,  the  colour  is 
exceedingly  variable  in  different  individuals,  so  different  indeed, 
that  the  present  species,  Cercyon  anale,  which  is  drawn  on 
Woodcut  XIII.  Fig.  2,  has  been  described  under  four  separate 
names,  each  name  being  used  to  represent  a  different  species. 
Its  colour  is  black,  but  the  elytra  are  generally  tinted  towards 
the  apex  with  reddish-chestnut,  the  size  and  exact  tint  of  this 
mark  varying  exceedingly ;  and  in  some  specimens  the  elytra 
are  altogether  black.  Like  the  rest  of  the  genus,  it  can  be 
found  in  cowdung. 

Formerly  some  sixty  species  of  Cercyon  were  catalogued,  but 
they  have  now  been  reduced  to  seventeen  genuine  species ;  two- 
thirds  of  the  imagined  species  proving,  on  careful  investigation, 
to  be  nothing  but  varieties.  In  one  case,  that  of  Cercyon 
nigricepa^  the  same  insect  had  been  described  under  seven 
different  names  by  the  same  natiuralist. 


CHAPTER  VII. 

LAMELLIC0BNE8. 

This  chapter  will  be  given  to  that  very  important  group  of 
insects,  the  Lahellicorn  Beetles,  popularly  called  Chafers. 
The  former  term  is  composed  of  two  Latin  words  signifying 
^  leaf-homed,'  and  is  applied  to  these  Beetles  because  the  club 
of  the  antennsB  is  composed  of  a  series  of  flat  plates  or  leaves, 
which  are  movable  like  the  rays  of  a  fan,  except  in  the  Stag 
Beetle  and  its  kin.  The  antennsB  are  always  short,  with  a  long 
or  large  basal  joint,  and  set  near  the  eyes  and  in  front  of  them. 
If  the  reader  should  have  skill  to  open  an  insect,  he  is  strongly 
recommended  to  do  so,  in  order  to  see  the  singular  manner  in 
which  the  large  and  apparently  heavy  bodies  of  these  insects 
are  lightened  by  a  great  number  of  air-vessels  connected  with 
the  breathing  tubes.  These  air-vessels  extend  all  over  the 
body,  and  are  found  even  in  the  head. 

The  larvsB  are  fat,  fleshy,  soft-skinned  grubs,  feeding  on 
vegetable  matter,  mostly,  though  not  always,  in  a  state  of 
decay ;  and  the  last  segment  of  the  body  is  much  larger  than 
the  others.  After  they  are  full-fed,  they  make  cocoons  from 
the  chips  of  wood  or  other  fragments  of  the  material  on  which 
they  have  been  feeding ;  and  therein  await  their  change  into 
the  pupal  and  perfect  form. 

Thb  first  family  of  the  Lamellicomes  is  the  Cetoniidae,  or 
Rose  Beetle  family.  We  have  but  few  examples  of  these 
beautiful  insects  in  England,  and  one  or  two  of  them  are  very 
rare.  In  this  family  the  antennae  are  short,  and  liave  only  ten 
joints,  three  of  them  forming  the  club.  The  body  is  broad, 
and  the  elytra  are  flattened  and  not  quite  long  enough  to  reach 
the  end  of  the  abdomen.  A  very  familiar  example  of  this 
family  is  given  on  Plate  V.  Mg.  1,  namely,  the  common  Ross 
Beetle  {Cetonia  aurata). 
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In  this  genus  there  is  a  curious  structure  of  the  epimera,  or 
side  pieces,  of  the  metathorax,  which  are  largely  developed,  so 
that  they  act  upon  the  bases  of  the  elytra,  and  prevent  the  insect 
from  opening  them  widely.  Any  of  my  readers  who  has 
watched  a  Bose  Beetle  flying  must  have  noticed  that,  although 
the  wings  are  very  ample,  the  elytra  are  scarcely  opened  at  all, 
80  that  they  cover  some  portion  of  the  lower  wings ;  whereas 
Beetles  generally  hold  the  elytra  well  elevated,  and  out  of  the 
way  of  the  wings.  The  edges  of  the  elytra  are  deeply  waved  in 
this  genus. 

This  is  a  truly  handsome  insect.  The  upper  surface  of  the 
body  is  beautiful  shining-green,  glossed  with  gold.  The  elytra 
have  a  nimiber  of  impressed  dots  and  curved  marks  scattered 
irregularly  over  them,  and  towards  the  apex  are  a  number  of 
scattered  whitish  marks,  very  variable  in  size,  hue,  number,  and 
shape,  according  to  the  individual  insect.  Below,  it  is  bright 
polished-copper. 

The  perfect  Beetles  are  generally  to  be  found  in  roses, 
especially  the  white  and  wild  roses,  which  they  are  thought  to 
damage  in  some  degree.  Gttrdeners  have  an  objection  to  these 
Beetles,  because  they  are  apt  to  settle  upon  the  flower  of  the 
strawberry,  and  devour  just  those  parts  by  which  the  fruit  is 
produced.  In  the  south  of  England,  the  privet  blossom  is  a 
favourite  resort  of  these  Beetles.  The  larva,  however,  does  not 
content  itself  with  such  light  diet  as  rose-leaves,  but  lives  on 
the  less  poetical  but  more  substantial  nourishment  afforded  by 
decaying  wood,  in  which  it  remains  for  three  years.  One  of 
these  larvae  is  shown  on  Plate  V.  at  Fig.  6,  as  it  appears  when 
occupying  its  dwelling  among  the  debris  of  rotten  wood  at  the 
roots  of  the  tree.  As  may  be  seen  by  reference  to  the  plate,  it 
is  by  no  means  an  attractive-looking  creature,  and  gives  no 
sign  of  the  magnificent  colours  which  its  fat,  soft,  white  body 
will  soon  develope. 

Sometimes,  on  opening  a  wood  ant's  nest,  one  of  these  larvj© 
is  found  in  it,  a  circumstance  which  has  gained  for  it  the  name 
of  King  of  the  Ants.  It  most  probably  takes  advantage  of  the 
large  quantity  of  wood-chips,  bits  of  straw,  fir-leaves,  and 
similar  material,  with  which  the  ants  make  their  nest;  and 
finds  therein  an  abundant  supply  of  food.     The  ants  do  not 
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meddle  with  it,  probably  finding  that  it  remains  in  one  spot, 
and  does  not  interfere  with  the  conduct  of  their  nest. 

The  reader  will  notice  that  the  larva  is  represented  in  a 
curved  attitude.  This  is  done  because  it  is  the  natural,  and 
indeed  the  needful,  attitude  of  these  larvae.  Their  legs  are  so 
email,  and  the  end  of  the  body  is  so  large,  that  they  cannot 
support  themselves  by  their  legs ;  and,  if  laid  on  a  flat  surface, 
inmiediately  roll  over  on  their  sides.  This  clumsiness — if  we 
may  so  call  it — of  form  is  not  peculiar  to  the  Bose  Beetle,  but 
is  found  in  all  the  group. 

After  it  has  remained  in  the  larval  state  for  the  full  period, 
it  makes  for  itself  a  cocoon  from  the  wood-chips  or  other 
materials  on  which  it  has  been  feeding;  and  it  sometimes 
happens  that  when  a  decayed  tree-trunk  is  suddenly  blown  or 
cut  down,  a  great  quantity  of  these  cocoons  roll  out  from 
among  the  ruins.  Even  when  the  larva  has  taken  up  its  abode 
in  an  ants'  nest,  it  makes  a  cocoon  from  the  surrounding 
materials.  A  group  of  these  cocoons  is  shown  on  the  same 
plate,  Fig.  7. 

A  somewhat  similar  but  rarer  Beetle  also  inhabits  England. 
It  is  called  Onori/m/us  nobUis,  and  may  at  once  be  recognised  by 
a  glance  at  the  elytra,  which  are  not  waved  at  their  edges. 
Otherwise,  in  habits,  colour,  and  general  shape,  it  is  very  much 
like  the  Bose  Beetle,  and  the  body  is  shining  green-gold.  The 
elytra,  however,  are  wrinkled,  and  there  are  white  spots  scat- 
tered over  them.  There  are  also  white  spots  on  the  edges  of  the 
abdomen,  and  the  breast  is  covered  with  hairs.  It  is  generally 
found  on  umbelliferous  flowers. 

Wb   must   say  a   word   or   two   respecting  the  well-known 
insect,  the  Phyllcpertha  hortieola^  which  is  called  indifierently 
Bracken  Clock  or  June  Bug,  and  is  known  to  anglers  by  its  old 
Welsh  name  of  Coch-t-bondiiu,  often  corrupted  by  them  into 
the  rather  ludicrous  word  Cockerbundy.     It  is  about  half  an 
inch  in  length,  and  has  reddish-brown  elytra  and  dark-green 
head  and  thorax.     It  is  found  in  great  abimdance — often  too 
great  abundance  for  any  except  anglers — busily  engaged  in- 
devouring  the  leaves,  blossoms,  and  even  the  young  fruit  of  over 
orchard-trees.     In  its  larval  state  it  does  much  harm  to  th^ 
grasses,  of  which  it  devours  the  roots,  much  after  the  fashioa 
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PLATE   V. 
CHAFERS. 


1.  Cetonift  aurata. 

2.  Melolontha  vulgaris  (Male). 

3.  Geotruped  stercorarius. 

4.  Lucauus  ccrvus. 

5.  Lucanus  cervus,  larra  (very  young), 

G.  Octonia  aurata,  larva  (three  parts  grown). 

7.  Cetonia  aurata  (Pupa  cases  or  Cocoons). 

8.  Geotrupes  stercorarius,  larva  (young). 

9.  Melolontha  vulgaris,  larva  (three  parts  grown). 

Plant  : — 

Wild  Rose  {Hosa  canifux). 
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of  the   cockchafer   grub,  whose   ill   deeds   will  presently  be 
recorded. 

The  insect  belongs  to  the  family  Kutelidse,  the  members  of 
which  have  strong,  homy  mandibles,  those  of  the  preceding 
£Eunily  being  only  homy  on  the  outside ;  and,  besides  these 
differences,  the  elytra  are  lined  with  a  membrane  which 
projects  a  little  behind.  In  the  genus  to  which  we  are  re- 
ferring, the  antennae  have  nine  joints,  the  clypeus  is  short,  and 
the  thorax  is  narrowed  behind.  The  name  PhyUopertha  is 
composed  of  two  Oreek  words,  signifying  ^  leaf-destroyer,'  and 
is  very  appropriately  given  to  this  insect,  on  account  of  the 
ravages  which  it  makes  among  the  leaves  of  fruit-trees.  The 
specific  title  of  horticola  is  formed  from  two  Latin  words,  and 
signifies  *  garden-frequenting.' 

Next  we  come  to  the  small  though  important  &mily  of 
the  Melolonthidse,  which  includes  those  insects  which  are  popu- 
larly called  Cockchafers.  Only  five  species  of  this  femily  in- 
habit England,  and  of  these  only  two  are  even  tolerably  common. 
These  two,  however,  more  than  compensate  by  their  enormous 
numbers  for  the  paucity  of  the  other  species ;  and  in  some  seasons 
are  so  exceedingly  plentiful  that  they  become  an  absolute  pest 
to  the  agriculturist,  laying  waste  thousands  of  trees,  and  de- 
stroying acre  upon  acre  of  pasture  land. 

The  family  of  the  Melolonthidae  have  very  strong  mandibles, 
as  is  evident  from  the  havoc  which  the  insects  make  among 
leaves,  and  the  outer  lobe  of  the  maxillae  is  strongly  toothed. 
In  the  typical  genus,  the  antennae  are  ten-jointed,  and  the 
club  of  the  male  is  composed  of  seven  joints,  while  that  of  the 
female  contains  only  six.  The  flattened  plates  of  the  club  are 
much  smaller  in  the  female  than  in  the  opposite  sex. 

On  Plate  V.  Fig.  2,  is  shown  a  male  specimen  of  the  common 
Cockchafer  {Melolantha  vulgaris)  crawling  to  the  trunk  of  a 
tree.  The  insect  is  so  well  known  that  a  detailed  description  is 
scarcely  necessary.  The  peculiar  bent  projection  at  the  end  of 
the  abdomen  is  worthy  of  notice,  as  are  the  rows  of  triangular 
white  spots  along  its  sides.  There  is  a  greyish  down  on  the 
breast,  and  the  elytra  are  covered  with  a  yellowish  down. 
Unless  the  insect  have  quite  newly  emerged  from  the  pupal 
state  and  been  handled  very  carefully,  the  down  is  sure  to  be 
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rubbed  oflF,  and  the  beauty  of  the  specimen  greatly  impaired ; 
80  that  a  really  perfect  specimen  even  of  so  common  a  Beetle  is 
worth  having. 

The  life  history  of  this  insect  demands  a  brief  notice.  The 
female  deposits  her  eggs  in  the  ground,  where  in  due  time  they 
are  hatched,  and  straightway  begin  to  feed  upon  the  roots  of 
grass,  which  form  the  chief  part  of  their  diet.  They  remain  in 
the  ground  for  three  years,  continually  destroying  grass-roots, 
and  increasing  to  a  wonderful  size ;  so  large  and  fat,  indeed,  that 
their  tightened  skin  seems  scarcely  able  to  hold  its  contents. 
And  when  they  are  dissected,  it  really  seems  still  more  wonderful 
that  they  should  not  have  burst  with  sheer  &t  and  gorging.  I 
have  opened  numbers  of  them,  and  found  them  more  trouble- 
some than  any  other  larvse,  the  quantity  of  fat  being  so  enor- 
mous that  the  spirits  of  wine  in  which  they  were  sunk  had  to 
be  changed  over  and  over  again  before  it  was  sufficiently  clear 
to  allow  the  structure  to  be  seen.  Then,  even  when  that  diffi- 
culty was  overcome,  another  remained,  for  the  whole  of  the 
stomach  and  intestines  was  so  crammed  with  a  mixture  of  grass- 
roots and  earth,  that  it  looked  like  a  well-stuffed  and  very 
black  sausage,  with  a  very  thin  skin.  The  quantity  of  roots 
consumed  by  one  of  these  insects  is  very  great ;  and  in  some 
places  they  have  so  completely  destroyed  the  grass,  that  the 
turf  has  been  completely  detached  from  the  ground,  and  might 
be  rolled  up  by  hand  as  easily  as  if  the  turf-cutter's  spade  had 
passed  under  it.  These  mischievous  grubs  do  not  confine 
themselves  to  grass-roots,  but  eat  many  of  the  undergroimd 
crops,  the  potato  often  suffering  terribly  from  them.  One  of 
these  larv8B  is  shown  on  Plate  V.  Fig.  9,  as  it  appears  when 
about  one-third  grown. 

I  believe  that  the  rooks  are  our  best  friends  with  regard  to 
this  grub — technically  known  as  White-worm  in  some  parts 
of  England.  They  seem  to  be  able  to  detect  the  presence  of 
the  grub  by  hearing  its  teeth  at  work  on  the  grass-roots,  and 
then,  pecking  a  hole  with  wonderful  rapidity,  they  drag  out 
the  grub  and  take  it  home  to  their  young.  The  rooks,  in  fact, 
aid  us  in  ridding  our  grass  lands  of  the  White-worm  just  as 
do  the  starlings  in  destroying  the  larva3  of  the  daddy-long-legs. 

When  full-fed,  the  grub  makes  for  itself  a  cocoon  in  the 
earth,  and  then  emerges,  only  to  work  as  much  destruction 
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above  the  soil  as  it  did  below.  In  the  larval  state  it  fed  upon 
the  roots  of  grasses,  and  was  out  of  sight ;  it  now  feeds  on  the 
leaves  of  trees,  and  is  out  of  reach.  In  this  way  the  Beetles  are 
scarcely  less  mischievous  than  they  were  in  their  former  state,  for 
they  will  sometimes  denude  whole  tracts  of  trees,  so  that,  in  the 
fiill  beauty  of  summer-tide,  the  trees  look  as  if  the  season  were 
the  depth  of  winter.  In  this  country  we  are  almost  ignorant 
of  the  harm  which  the  Cockchafer  can  do,  for,  although  our 
crops  and  potatoes  often  suffer  severely  from  its  attacks,  they 
are  not  wholly  ruined,  as  is  the  case  on  the  Continent.  In 
consequence  of  the  noxious  character  of  this  Beetle,  I  never  had 
the  least  scruple  in  killing  it,  and  can  strongly  reconmiend  it 
to  my  readers  as  an  excellent  ^  subject '  for  the  study  of  insect 
anatomy.  Thus  a  double  service  is  rendered:  first  to  the 
country  by  its  death,  which  prevents  it  from  perpetuating  a  nu- 
merous progeny ;  and  next  to  the  investigator,  because  it  affords 
him  a  subject  which  will  train  both  the  hand  and  the  eye,  and 
which  can  be  so  easily  obtained  that  he  need  not  be  afraid  of 
spoiling  a  few  specimens.  Although  this  Beetle  is  at  present 
nothing  but  an  unmitigated  pest,  I  cannot  but  think  that  it 
may  yet  be  made  to  turn  to  the  service  of  man.  I  should 
not  wonder  if  the  silkworm  were  originally  a  great  plague  to 
gardeners  until  its  real  value  was  discovered,  and  so  it  is  not 
utterly  impossible  that  some  mode  may  be  found  of  turning  the 
Cockchafer  to  account.  At  present  it  is  but  of  little  use  to  man. 
It  is  employed  rather  largely  during  its  brief  existence  in  the 
Beetle  state  as  bait  for  sea-fish,  and  there  has  been  an  attempt 
made  to  procure  a  sort  of  coarse  oil  from  the  fat  bodies  of  the 
grubs.  Some  utilitarians,  of  abnormal  boldness,  have  proposed 
that  it  might  be  prepared  as  an  article  of  food,  and  have  sug- 
gested that  it  may  be  thought  as  much  a  delicacy  as  is  the  palm- 
worm  of  the  West  Indies.  But  they  entirely  forget  that  the 
palm-worm  lives  in  the  interior  of  trees,  and  that  it  contains 
nothing  but  vegetable  matter,  whereas  a  ftdl-grown  Cockchafer 
grub  contains  a  full  thimbleful  of  earth,  a  substance  which  no 
amoimt  of  cooking  could  render  palatable. 

The  family  of  the  Geotrupidse  has  eleven  joints  in  the  an- 
tenna, of  which  three  form  the  club,  and  the  margin  of  the 
head   divides  the  eyes   somewhat   like   the   structure  of  the 
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Oyriui,  except  that,  in  the  case  of  those  insects,  the  eyes  are 
divided  by  a  broad,  flat  band,  and  in  the  present  &mily  by  a 
narrow  ridge  of  homy  substance.  The  body  is  very  convex  and 
the  thorax  large,  in  order  to  give  room  for  the  muscles  that 
move  the  large  wings  and  the  powerful  digging  fore-legs. 
Three  genera  of  Oeotrupid®  exist  in  England,  two  of  which 
will  be  illustrated  by  examples. 

On  Plate  V.  Fig.  3,  may  be  seen  one  of  the  commonest 
English  species,  represented  as  crawling  up  the  trunk  of  a 
tree.  This  is  the  Oeotrupes  atercorarivs^  popularly  known  as 
the  Dor  Beetle,  the  Flting  Watchman,  the  Dumble-dob,  and 
similar  names,  according  to  the  locality  in  which  it  lives.  The 
genus  Qeotrupes  has  the  basal  joint  of  the  antenna  rather 
long,  and  the  fourth  joint  shorter  than  the  fifth,  the  body  very 
convex,  and  the  basal  joint  of  the  tarsus  is  the  shortest.  The 
generic  name  Oeotrupes  is  formed  from  two  Greek  words, 
signifying  ^  earth-digger,'  and,  as  we  shall  presently  see,  is  a 
very  appropriate  one. 

The  colour  of  this  species  is  black  above,  sometimes 
glossed  with  green  or  blue,  and  rich  shining-violet  beneath. 
On  the  middle  of  the  clypeus  there  is  a  sharp  tubercle.  The 
thorax  is  smooth,  except  at  the  margins,  which  are  thickly 
punctured,  and  on  each  side  there  is  a  nearly  circular  im- 
pression, thickly  punctured  in  the  interior.  The  middle  of  the 
scutellum  is  punctured,  and  the  elytra  are  striated,  the  spaces 
between  the  strise  being  smooth.  The  sexes  may  be  distin- 
guished by  means  of  the  tibiae  of  the  first  pair  of  legs  and  the 
femora  of  the  hind  pair,  the  male  having  on  the  inner  side  of 
the  front  tibia  a  single  erect  spine,  and  the  inner  edge  of  the 
hind  femora  strongly  toothed.  As  this  insect  is  liable  to  much 
variation  in  colour,  it  is  necessary  to  call  attention  to  these 
minute  points  of  structure  by  which  the  species  can  be  definitely 
ascertained. 

The  life  history  of  this  Beetle  may  be  briefly  told  as  follows: — 

In  the  autumn  evenings  the  Beetles  may  be  seen  flying 
about  in  large  circles,  as  if  they  were  predacious  insects  quar- 
tering the  ground  in  search  of  prey.  In  one  sense,  this  is 
exactly  what  they  are  doing,  as  they  are  himting  after  a  fa- 
vourable spot  wherein  to  place  their  eggs,  and  are  wheeling  over 
the  ground  in  hopes  to  find  one.  Attracted  probably  by  the  scent, 
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the  Beetle  discovers  a  patch  of  cowdung,  alights  near  it,  crawls 
upon  it,  and  straightway  burrows  through  the  soft  material, 
and  is  lost  to  sight.  When  she — for  it  is  the  female  who 
does  the  work — reaches  the  earth,  she  does  not  cease  to  burrow, 
but  goes  on  with  her  laboiu*  until  she  has  excavated  a  perpen- 
dicular tunnel  some  twelve  inches  in  depth,  and  carried  a 
quantity  of  the  cowdung  into  it.  In  this  substance  she  de- 
posits an  egg,  crawls  out  of  the  burrow,  and  proceeds  to  make 
another,  and  so  goes  on  until  she  has  laid  all  her  eggs. 

The  egg  remains  in  its  concealment  until  it  is  hatched,  and 
then  the  larva  consumes  the  food  which  its  mother  has  taken 
the  trouble  to  bring  do¥m  for  it.  After  this  is  eaten,  the  grub 
is  strong  enough  to  ascend  the  burrow  and  obtain  as  much 
food  as  it  wants  at  the  entrance.  Within  this  retreat  the  larva 
passes  through  its  transformations,  and  then  ascends  to  the 
outer  air,  ready  to  take  its  part  in  the  work  of  preparing 
nurseries  for  a  future  progeny.  Five  species  of  Geotrupes  are 
known  in  England.  Twice  as  many  species  have  been  described, 
but  recent  investigations  have  shown  that  exactly  half  the 
supposed  species  were  simple  varieties. 

On  Woodcut  XIII.  Fig.  1,  is  represented  a  Beetle  of  a  very 
odd  appearance,  the  sides  of  the  thorax  being  prolonged  into  a 
pair  of  very  formidable  horns,  a  shorter  horn  occupying  the 
centre  of  the  anterior  margin.  This  is  the  male  Typhoeua 
vulgariSi  the  only  British  example  of  the  genus.  The  female 
has  only  the  veriest  rudiments  of  horns,  the  anterior  angles  of 
the  thorax  being  merely  developed  into  a  short,  sharp  pro- 
minence, like  the  teeth  of  a  saw,  while  the  place  of  the  central 
horn  is  taken  by  a  ridge  nmning  across  the  forehead.  Indeed, 
owing  to  the  absence  of  these  horns,  the  female  is  so  unlike 
the  other  sex,  that  no  one  who  was  ignorant  of  entomology 
would  be  likely  to  believe  the  two  creatures  to  be  nothing 
more  than  different  sexes  of  the  same  insect.  The  female  so 
closely  resembles  the  ordinary  Dor  Beetle,  that  the  older 
entomologists  comprised  the  TyphcBus  within  the  genus  Geo- 
trupes. 

The  name  of  Typhceus  was  given  to  this  genus  in  the  days 
when  classical  mythology  was  the  source  of  new  names  for 
insects,  and  to  this  genus  the  name  of  TypcBhus  was  given  on 
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account  of  iU  menacing  aspect,  which  vas  fancifully  compared  to 
the  giant  TyphoeuB,  who  frightened  Zeus  and  the  other  gods 
out  of  heaven  merely  by  his  looks.  As,  however,  was  the  case 
with  its  ancient  prototype,  the  Typhceus  is  not  nearly  so 
terrible  as  it  seems,  and  its  array  of  horns  cannot  do  the  least 
iojury  to  the  hands  of  its  capturer.  At  Fig.  b,  oQ  the  same 
woodcut,  tile  head  of  the  female  Typhceus  is  shown. 


imr 


I .  Ty^xeoi  fonuitia.  3.  Cgtoycn  aiuJa.  1.  Dorna  [«n]lelop(i»lii«.  *.  AgiUa  U> 
(Utiu.  li.  Elslei  Bugslninu.  a.  A^rilDg,  uteim*.  i.  Tffiueai,  head  of  (BDllI*. 
BlMor.aotBUUh       d.  Blito,  had,  muki  liik.       i.  Slater,  lUT*.       /.  Agillii^lain. 


There  is  no  possibility  of  mistaking  this  insect,  which  is 
the  only  British  example  of  its  genus ;  which,  in  addition  to 
the  characteristics  that  have  been  already  described,  has  the 
first  and  last  joints  of  the  tarsus  of  equal  length,  and  longer 
than  the  others.  The  colour  of  the  insect  is  shining-black,  the 
elytra  being  regularly  but  not  very  deeply  striated.  There  is, 
however,  considerable  variation  in  this  insect,  as  even  in  some 
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males  the  horns  are  comparatively  small,  and  little  better  de- 
veloped than  those  of  the  female.  The  colour  also  slightly 
varies,  a  warm-chestnut  tint  underlying  the  black,  so  that  the 
entomologist  ought  to  procure  a  series  of  specimens,  in  order 
to  show  the  usual  varieties  of  form  and  colour.  It  varies  in 
size  as  well  as  in  colour,  some  specimens  being  five-sixths  of 
an  inch  in  length,  while  others  are  barely  half  an  inch  long. 
This  extreme  difference  in  size  is  conunon  among  the  Lamel- 
licomes. 

Considering  that  the  Typhoeus  is  a  very  common  insect, 
it  is  surprisingly  little  known,  and  I  have  often  found  that 
entomologists  who  restricted  themselves  to  the  Lepidoptera 
alone  have  been  totally  ignorant  of  its  existence,  and  expressed 
much  surprise  when  I  showed  them  a  fine  male  Typhoeus. 
This  insect  is  in  one  sense  an  extremely  interesting  one,  inas- 
much as  it  is  one  of  our  few  British  examples  of  the  strange 
and  almost  grotesque  forms  assumed  by  male  Lamellicomes, 
but  which  are  seldom  seen  except  in  exotic  Beetles. 

This  insect  may  be  found  in  all  parts  of  England  :  some  of 
those  in  my  own  collection  were  taken  near  Oxford,  and  the 
others  in  Wiltshire,  on  the  Downs.  The  end  of  May  and  be- 
ginning of  August  are  the  times  when  it  is  in  best  condi- 
tion, and  at  the  latter  season  it  may  often  be  seen  lying  dead 
in  roads  or  pathways.  Like  the  Dor  Beetle,  it  is  a  burrower, 
and  has  been  taken  while  making  its  tunnel  in  sand. 

There  is  a  large  family  of  small  Beetles  which  must  not  be 
passed  over  without  a  brief  notice.  This  is  known  by  the  name 
of  Aphodiidae,  a  name  formed  from  two  Greek  words  which 
refer  to  the  habits  of  the  different  species,  which  are  always  to 
be  found  in  cowdimg.  They  are  rather  oblong  and  cylindrical 
in  shape,  and  the  elytra  cover  nearly  the  whole  of  the  body. 
Many  species  are  among  the  commonest  of  our  British  insects, 
and  they  must  be  sought  in  their  accustomed  haunts  if  the 
beetle-himter  wishes  to  obtain  a  good  series  of  specimens.  A 
stick  will  generally  suffice  to  eject  them  from  their  hiding- 
places,  but  the  •  digger '  which  has  been  already  described  is  a 
more  effective  instrument,  as  the  insects  can  be  dug  out  of  their 
shelter  beneath  the  surface  of  the  earth.  Forty  species  of 
Aphodius  are  known  to  entomologists. 
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Thv  family  of  the  Lucanidse  is  represented  in  England  by 
four  genera,  but  by  very  few  species,  only  one  British  species 
belonging  to  each  genus.  This  family  may  at  once  be  known  by 
the  club  of  the  antennae,  which,  though  formed  of  a  series  of 
plates,  is  unlike  that  of  the  other  Lamellicomes,  in  that  the 
plates  cannot  be  folded  together,  and  are  arranged  so  as  to 
look  as  if  the  club  were  simply  pectinated.  The  claws  have  a 
very  slender  secondary  claw  inside  them.  Besides  these  ex- 
ternal modifications  of  structure,  the  internal  anatomy  of  the 
Lucanidss  differs  from  that  of  the  other  Lamellicomes,  the 
nervous  system  being  distributed  in  a  manner  which  at  present 
is  not  known  in  any  of  the  Lamellicomes  which  have  been 
dissected.  In  the  males  the  mandibles  are  enormously  de- 
veloped, and,  in  consequence  of  these  distinctions,  many 
entomologists  have  thought  that  the  Lucanidse  ought  not  to 
belong  to  the  Lamellicomes,  but  to  be  formed  into  a  group 
by  themselves.  The  name  of  Pecin/rdcornea,  or  *  combed 
antennae,'  has  been  suggested  as  an  appropriate  title.  As  to 
this  proposed  alteration,  Mr.  Bye  very  judiciously  remarks, 
that  such  a  change  ought  not  to  be  made  until  all  the  known 
Lamellicomes  have  been  dissected,  and  their  nervous  system 
examined. 

The  genus  Lucanus  is  distinguished  by  the  flattened  body, 
the  apparently  pectinated  four-jointed  club  of  the  antennae, 
and  the  enormous  jaws  of  the  male,  which  are  often  half  as 
long  as  the  head,  thorax,  and  body  together.  Our  only  British 
species  is  the  well-known  Stag  Beetle  {Liucanus  cervti8\  which 
derives  its  popular  name  from  the  jaws  of  the  male,  which 
look  somewhat  like  the  horns  of  a  stag.  In  some  parts  of  the 
coxmtry  it  goes  by  the  name  of  Hokn-buq.  A  figure  of  this 
fine  insect  is  shown  on  Plate  V.  Fig.  4,  the  Beetle  being  repre- 
sented in  the  act  of  flying. 

This  is  the  largest  of  the  British  Beetles,  as  it  sometimes 
attains  a  length  of  nearly  three  inches.  The  size,  however,  is 
extremely  variable,  as  some  males  are  barely  half  that  length, 
and  have  their  jaws  comparatively  small  and  weak.  These  are 
generally  called  undeveloped  males,  their  inferiority  being 
probably  due  to  a  want  of  food  while  in  the  larval  state.  Lest, 
however,  a  small  and  degenerate  race  of  Stag  Beetles  should 
be  perpetuated,  the  males  always  fight  for  possession  of  the 


HISTORY  OF  THE  STAG  BEETLE.  123 

females,  and  the  consequence  is,  that  none  but  the  largest  and 
strongest  individuals  have  a  chance  of  obtaining  a  mate. 

The  head  and  thorax  of  the  Stag  Beetle  are  black,  profusely 
punctured.  The  elytra  are  deep-chestnut,  becoming  black  on 
the  margins,  and  at  first  sight  appear  to  be  quite  smooth,  but 
are,  in  reality,  covered  with  the  finest  imaginable  punctures. 
The  jaws  are  of  the  same  colour  as  the  elytra,  and  the  legs  are 
black.  The  female  is  shaped  like  the  male,  with  the  exception 
of  the  jaws,  which  are  small,  curved,  and  sharply  pointed.  The 
head,  too,  is  smaller  than  that  of  the  male,  because  the  muscles 
attached  to  the  jaws  are  comparatively  small.  The  peculiar 
maxillse,  with  their  hairy  inner  lobes,  can  be  seen  on  page  9, 
Fig.  46.  When  in  their  places,  these  lobes  are  close  together, 
and  look  like  a  yellow  tongue. 

This  Beetle  is  in  some  parts  of  England  very  common,'  and 
in  others  not  only  rare,  but  absolutely  wanting.  I  hunted 
insects  industriously  at  Oxford  for  a  series  of  years,  and  not 
only  never  saw  a  living  Stag  Beetle  within  many  miles  of  that 
city,  but  never  knew  that  a  specimen  had  been  taken  in  that 
locality.  There  is  no  apparent  reason  why  it  should  find  that 
Oxford  does  not  suit  it,  for  the  same  trees  flourish  there  as 
they  do  in  Kent,  where  it  is  one  of  the  commonest  of  the 
Beetle  tribe,  and  the  same  water  that  flows  past  Oxford  rolls 
through  the  Thames  valley  of  Kent.  Whatever  may  be  the 
reason,  the  fact  exists ;  and  I  well  remember  my  gratification 
and  astonishment  when  I  first  saw  the  Stag  Beetles  flying 
about  nearly  as  plentifully  as  Cockchafers  or  Dor  Beetles. 

The  larva  of  this  insect  somewhat  resembles  that  of  the 
Bose  Beetle,  and  lives  in  rotten  wood.  I  have  tried  to  rear 
this  larva,  but  unsuccessfully,  as  the  creature  would  die  before 
it  had  become  full-fed.  Indeed,  I  never  saw  the  larva  even 
attempt  to  eat,  though  I  kept  it  in  a  mass  of  the  same  wood 
in  which  it  was  living  when  captured.  One  specimen,  however, 
which  is  now  alive  on  my  desk,  did  eat  the  white  paper  lining 
of  the  box ;  but  it  entirely  refused  the  decayed  wood,  though  I 
repeatedly  placed  scraps  of  its  natural  food  within  its  jaws.  One 
of  these  larvaB  is  represented  on  Plate  V.  Fig.  5,  as  it  appears  in 
its  home.  The  oak  supplies  its  favourite  food,  but  it  also  lives  in 
the  willow ;  and,  according  to  some  entomologists,  the  willow-fed 
specimens  are  smaller  than  those  which  live  in  the  oak.     These 
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larvse  often  do  very  great  harm,  their  powerful  jaws  enabling 
them  to  eat  into  the  living  as  well  as  the  dead  wood,  and  into 
the  roots  themselves.  It  remains  in  the  larval  state  for  at  least 
four,  and  perhaps  as  much  as  six  years,  and  when  it  is  about  to 
become  a  pupa,  makes  for  itself  a  cocoon  out  of  the  wood-chips 
with  which  it  is  surrounded. 

The  jaws  of  the  male  are  quite  as  formidable  weapons  as 
they  appear  to  be,  the  muscles  which  close  them  being  very 
powerful,  and  their  sharp  and  strong  teeth  inflicting  a  severe 
bite.  Mr.  Curtis  mentions  that  the  jaws  retain  the  power  of 
biting  long  after  the  head  has  been  separated  from  the  body,  and 
that  in  one  case  when  a  severed  head  of  a  Stag  Beetle  was  taken 
home  in  the  evening,  it  retained  on  the  following  morning 
sufficient  power  to  pinch  the  finger.  Still,  severe  as  is  the 
bite  of  the  male  Stag  Beetle,  that  of  the  other  sex  is  still  more 
severe,  the  points  of  the  strong,  sharp,  curved  jaws  being  made 
to  meet  in  the  flesh. 

.  At  first  sight  it  would  appear  that  the  insect  must  be  a  car* 
nivorous  one,  and  that  such  formidable  weapons  were  used  for 
the  purpose  of  capturing  and  destroying  other  insects.  In 
reality  the  Stag  Beetle  is  essentially  a  feeder  on  juices,  which 
it  obtains  by  wounding  twigs  and  fruits  with  the  sharp  teeth 
of  its  mandibles.  If  kept  in  captivity,  it  will  feed  on  moistened 
sugar,  and  has  a  curious  way  of  flattening  itself  on  the  ground, 
in  order  to  reach  the  sugar  with  its  tongue.  Indeed,  it  only 
uses  its  jaws  as  weapons  of  offence,  when  it  fights  for  the  pos- 
session of  the  female,  or  when  it  is  captured  and  wishes  to 
escape.  It  will  bite  fiercely  in  such  a  case,  and,  if  kept  alive, 
will  resent  with  open  jaws  any  attempt  to  disturb  it. 

On  Woodcut  XIII.  Fig.  3,  is  represented  an  insect  which  is 
evidently  allied  to  the  Stag  Beetle,  the  short,  powerful,  toothed 
mandibles  looking  exactly  like  the  tips  of  the  Stag  Beetle's 
jaws.  This  Beetle  is  called  scientifically  Borcua  paraUdopi- 
pedua,  but,  I  believe,  has  no  popular  name.  The  word  Dorcus, 
in  Greek,  signifies  an  antelope,  the  name  being  given  to  the 
insect  in  consequence  of  the  shape  of  its  jaws,  which  are 
thought  to  resemble  the  horns  of  the  antelope,  as  those  of  the 
preceding  insect  resemble  the  horns  of  the  stag.  The  specific 
name  is  in  allusion  to  its  peculiar  form. 
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The  genus  is  distinguished  from  Lucanus  by  the  comparative 
shortness  of  the  jaws  in  the  male,  and  the  club  of  the  antennae, 
which  is  more  leaf-like  than  that  of  the  Stag  Beetle.  In  the 
female  the  jaws  are  comparatively  small  and  simple.  It  is  not 
a  pretty  Beetle  as  far  as  colour  goes,  for  it  is  dull,  dead-black, 
the  whole  of  the  surface  being  covered  with  very  fine  punctures. 
In  the  male  these  are  very  much  finer  on  the  head  and  thorax 
than  on  the  elytra,  so  that  these  members  have  a  sort  of  gloss 
somewhat  resembling  that  of  a  new  black  kid  glove.  If  the 
head  be  examined,  the  eyes  will  be  seen  to  be  nearly  severed 
by  the  margins  of  the  head,  which  overlap  them  considerably  in 
front,  though  not  behind. 

This  insect  is  foxmd  plentifully  in  those  parts  of  the  country 
where  tlie  Stag  Beetle  abides,  and,  in  consequence,  is  very 
common  along  the  Thames  valley  of  Kent.  It  is,  however,  to 
be  seen  in  places  where  the  Stag  Beetle  does  not  live,  for  in 
the  late  Mr.  Hope's  note-book  I  foimd  a  memorandum,  stating 
that  in  1820  he  had  caught  the  Dorcus  at  Oxford,  where  the 
Stag  Beetle  is,  as  above-mentioned,  not  known.  My  own 
specimens  were  taken  in  Wiltshire.  Like  the  Stag  Beetle, 
this  insect  lives  in  rotten  wood,  the  female  digging  holes  in 
which  she  may  lay  her  eggs,  the  powerful  fore-legs  being  used 
for  the  purpose. 

Although,  as  has  been  already  stated,  this  insect  has  no 
popular  name,  there  is  no  reason  why  it  should  not  have  one. 
We  will  therefore  confer  one  upon  it  by  literally  translating  its 
scientific  title,  and  will  call  it  the  Antelope  Beetle. 


CHAPTER  VIII. 
STERNOXI, 

Thb  group  that  now  comes  before  us  is  a  very  boldly  marked 
one,  and  yet  has  been  described  under  more  than  one  title. 
Some  entomologists  have  selected  the  word  Serricomes^  or 
*  saw-homed,'  because  the  antennae  are  serrated,  i.e.  notched, 
like  the  teeth  of  a  saw,  two  examples  of  which  may  be  seen  on 
Woodcut  XIII.  Figs,  a  and  c.  As,  however,  so  many  Beetles 
that  do  not  belong  to  this  group  have  their  antennae  serrated, 
the  word  has  been  abandoned  in  favour  of  Stemaxi^  or  *  sharp- 
breasted,'  because  the  presternum,  or  under  side  of  the  thorax 
(see  Woodcut  I.  Fig.  8),  is  prolonged  backwards  with  a  sort  of 
spike,  which  fits  into  a  cavity  between  the  middle  pair  of  legs. 
This  projection  is  technically  named  the  ^  mucro,'  or  dagger. 
The  body  is  long,  rather  cylindrical,  but  slightly  flattened,  and 
the  antennas  are  mostly  serrated,  but  sometimes  pectinated, 
and  in  a  few  instances  nearly  plain  and  thread-like.  There 
are  other  distinctions,  but  these  are  so  bold  and  evident  that 
they  will  be  quite  sufficient  for  the  reader's  purpose. 

Most  of  these  insects  possess  the  curious  power  of  leaping, 
which  has  earned  for  them  the  popular  title  of  Skipjack  Beetles. 
Their  legs  are  very  short,  so  that  if  the  Beetle  should  by  any 
chance  fall  on  its  back  on  a  flat  siu-face,  it  would  have  no 
power  of  recovering  itself,  but  for  the  curious  piece  of  me- 
chanism of  which  the  *  mucro '  forms  a  portion.  Whenever 
the  Beetle  falls  on  its  back,  and  cannot  recover  itself,  it  lies 
still  for  a  few  moments,  and  then  begins  to  arch  its  body,  so 
that  it  rests  only  upon  the  end  of  the  abdomen  and  the  back 
of  the  head,  the  thorax  being  well  elevated.  By  this  move- 
ment, the  mucro  is  drawn  out  of  the  groove  into  which  it  fits. 
Suddenly,  the  insect  reverses  its  position  and  springs  the  elastic 
mucro  into  its  place,  thus  driving  the  base  of  the  elytra  against 
the  ground,  and  causing  itself  to  fly  up  into  the  air. 
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This  apparatus  is  shown  on  Woodcut  XIII.  P^g.  d,  which 
represents  the  under  side  of  the  thorax.  The  mucro  is  seen  in 
the  middle,  as  it  appears  when  its  point  is  lifted  out  of  the 
hollow,  and  the  two  dark  lines  above  represent  the  grooves 
in  which  the  antennae  lie  in  order  to  protect  them  from  the 
shock  of  the  £ei1L  The  spring  is  always  accompanied  with  a 
slight  but  sharp  clicking  sound,  from  which  these  insects  have 
derived  the  name  of  Click  Beetlbs.  There  is  an  absolute 
necessity  for  this  curious  provision  of  nature.  The  Click 
Beetles  are  all  feeble,  slow,  and  defenceless,  and  their  only 
way  of  escaping  from  an  enemy  is  by  loosening  their  hold  of  the 
herbage  on  which  they  are  crawling,  and  allowing  themselves 
to  drop  to  the  ground.  The  sweep-net  is  very  useful  in  catch- 
ing these  Beetles,  as  it  anticipates  the  movement,  and  captures 
them  as  they  fall.  < 

If  put  on  a  plate  or  other  hard  substance,  the  insect  will 
jump  a  surprising  height.  On  a  very  smooth  surface  like  that 
of  a  plate,  the  legs  can  take  no  hold  as  the  insect  falls,  and  it 
generally  rolls  over  on  its  back  again.  It  instantly  repeats 
the  jump,  and  again  failing  to  secure  a  hold,  seems  to  get  into 
a  passion,  leaping  seven  or  eight  times  in  rapid  succession,  and 
then  to  turn  sulky,  lying  on  its  back  without  moving  a  limb. 
These  insects  have  large  wings,  and  are  able  to  use  them  well, 
though  without  much  power  of  directing  their  course.  They 
always  fly  with  the  head  well  upwards  and  the  body  drooping 
downwards,  and  are  so  slow  that  they  can  be  captured  easily  by 
hand.  They  have  an  ingenious  habit  of  flying  to  some  upright 
green  stem,  clinging  to  it  just  below  the  seed-vessels,  and 
quickly  closing  their  wings  ;  so  that,  even  when  the  spot  where 
they  alighted  has  been  observed,  it  is  no  easy  matter  to  see 
them. 

We  will  now  proceed  to  describe  one  or  two  typical  examples 
of  this  group.  The  first  family,  the  Buprestidse,  is  known  by 
the  short  serrated  antennae,  the  hinder  angles  of  the  thorax, 
which  are  not  produced  backward  into  spines,  and  by  the  manner 
in  which  the  prothorax  sits  so  closely  against  the  base  of  the 
elytra  that  there  is  no  power  of  leaping.  Thus,  in  one  sense, 
they  have  no  right  to  be  ranked  among  the  Skipjacks  or  Click 
Beetles,  except  as  Skipjacks  that  cannot  skip,  and  Click  Beetles 
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that  cannot  click.  The  body  is  always  hard,  rigid,  and  metallic 
in  its  colouring.  In  England,  our  species  of  Buprestidse  are 
comparatively  small ;  but  many  exotic  species,  especially  those 
of  South  America,  are  of  very  large  size,  and  absolutely  gor- 
geous in  colour,  their  bodies  having  every  shade  of  scarlet, 
blue,  purple,  gold,  and  copper,  and  their  surfaces  being  in  very 
many  cases  polished  like  burnished  metal. 

I  may  here  mention  that  the  word  Bupreatia  is  of  Greek 
origin,  and  signifies  *  ox-swelling.'  The  name  was  given  by  the 
earlier  naturalists  to  a  sort  of  Beetle  which,  according  to 
popular  ideas,  was  eaten  by  cattle  together  with  the  grass,  and 
caused  their  bodies  to  swell  to  such  an  extent  that  the  animals 
died.  The  name  has  for  many  years  been  applied  to  this 
family  of  Beetles,  and,  in  default  of  a  better,  has  been  re- 
tained. I  need  scarcely  remark  that  a  banquet  on  green  clover 
is  quite  sufficient  to  cause  an  ox  to  swell  and  perhaps  die,  with- 
out the  addition  of  any  Beetle  whatever. 

Of  these  insects  our  example  will  be  Agrilus  biguttatus, 
which  is  represented  on  Woodcut  XIII.  Fig.  4.  In  the  genus 
Agrilus  the  body  is  cylindrical,  the  thorax  is  squared,  and  the 
basal  joint  of  the  antennse  is  very  short. 

This  is  a  lovely  insect,  and  it  is  a  great  pity  that  its  beauti- 
ful colour  cannot  be  properly  indicated  by  black  and  white. 
The  colour  of  the  upper  surface  is  brilliant-blue  or  green,  with 
a  bronzed  gloss,  and  towards  the  apex  of  each  elytron,  and  close 
to  the  suture,  is  a  cream-coloured  spot  covered  with  thick  but 
short  hair.  The  whole  of  the  upper  surface  is  rendered  richer 
in  its  colouring  by  the  way  in  which  it  is  broken  up  by  wrinkles 
and  pimctures  on  the  head  and  thorax,  and  profuse  granulation 
on  the  elytra.  Beneath,  it  is  also  blue  or  green,  with  the  excep- 
tion o£  several  pure  white  down-covered  spots  on  the  sides. 
The  legs  are  of  the  same  colour  as  the  elytra. 

Although  this  is  not  a  very  common  species,  it  is  at  all 
events  not  one  of  our  rarities,  and  is  one  of  the  many  beautiful 
British  Beetles  which  are  to  be  captured  in  Darenth  wood.  This 
is  the  largest  of  the  British  Buprestidse,  and  is  the  best  repre- 
sentation of  its  gorgeous  exotic  relations.  It  flies  well,  and 
can  be  taken  on  the  wing  as  well  as  by  the  sweep-net.  As  for 
the  hand,  it  has  scarcely  a  chance  against  this  lovely  but  pro- 
voking Beetle,  which  takes  alarm  at  the  least  movement  of  its 
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intended  captor,  folds  its  limbs  and  antennae  closely  to  its  body, 
and  &ll8  to  the  ground,  where  search  is  almost  useless,  its 
small  green  body  harmonising  so  well  with  the  colour  of  the 
herbage. 

At  Fig.  /  on  the  same  woodcut  the  larva  of  this  insect  is 
8ho¥m,  rather  magnified,  though  not  so  much  as  the  Beetle 
itself.  In  its  larval  stage  of  existence  the  insect  lives  in  dead 
or  decaying  trees,  usually  just  under  the  bark.  The  present 
species  prefers  the  oak,  and  burrows  under  the  bark  of  the 
old  oak-stumps  that  are  left  by  the  woodcutters  after  they  have 
felled  the  trees.  When  the  larvae  are  full-fed  they  make  their 
cells  between  the  bark  and  the  tree  itself,  and,  like  many  other 
brightly-coloured  Beetles,  remain  in  the  pupal  cell  for  some 
time  after  they  have  thrown  off  the  pupal  envelope,  so  that  the 
integuments  of  the  body  may  gain  their  full  hardness  before 
the  insect  moves  into  the  open  air. 

PASSiNa  by  the  &mily  of  the  Eucnemidae,  which,  like  that  of 
the  Buprestidae,  has  the  prothorax  fitting  so  closely  against 
the  base  of  the  elytra  that  the  insect  cannot  leap,  we  come  to 
the  typical  genus,  of  which  our  example  is  Elater  aanguineuSj 
drawn  on  Woodcut  XIII.  Fig.  5.  In  this  family  the  antennae  are 
long,  and  inserted  just  in  front  of  the  eyes,  which  are  large  and 
round.  The  two  hinder  angles  of  the  thorax  are  produced  into 
spines  pointing  backwards,  and  the  mucro  is  able  to  move  freely 
in  the  cavity  into  which  it  fits,  in  consequence  of  the  distance 
between  the  base  of  the  elytra  and  the  thorax.  In  this  genus 
the  tarsi  are  bristly,  the  joints  becoming  gradually  smaller,  the 
body  is  flattened,  and  the  sides  of  the  thorax  are  not  widened. 
The  name  Elater  is  Greek,  and  signifies  a  'striker'  or  'hurler,'  the 
name  being  given  to  the  insect  in  consequence  of  its  power  of 
hurling  itself  into  the  air. 

The  groimd  colour  of  the  present  species  is  black,  but  it  is 
covered  with  brown-black  or  red-brown  down,  the  thorax  being 
rather  convex,  punctured,  and  having  a  short  and  shallow 
furrow  behind.  The  elytra  are  of  a  more  decided  hue,  being 
blood-red  (whence  the  specific  name,  8anguineu8\  and  are 
striated  and  punctured.  It  is  not  a  very  common  insect,  but 
may  be  found  in  woods.  I  have  taken  it  in  a  copse  on  the 
Wiltshire  downs. 
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Ou  Woodcut  XIII.  Fig.  ^  is  drawn  the  larva  of  this  species, 
which  some  of  my  readers  will  probably  recognise  as  the  Wike- 
WORM.  The  fact  is,  there  are  many  Wire-worms,  the  larvao  of 
several  species  of  Skipjack  Beetles  being  called  by  this  con- 
venient name.  They  are  termed  Wire-worms  for  two  reasons — 
iirst,  because  they  are  long  and  narrow,  seeming  to  be  drawn 
out,  as  it  were,  like  wire;  and,  secondly,  because  they  are 
tough  and  hard-skinned,  so  that  a  roller  passing  over  tliem 
does  them  no  manner  of  harm,  but  only  squeezes  them  into  the 
soil,  as  if  they  were  so  many  pieces  of  wire. 

Some  of  these  larvsd  commit  terrible  ravages  amohg  the  crops, 
feeding  upon  the  roots,  and  so  remaining  themiselves  hidden 
while  their  ravenous  jaws  are  destroying  the  very  life  of  the 
plants.  There  are  few  things  which  irritate  an  agriculturist 
more  than  such  a  foe  as  this.  He  makes  up  his  mind  to  the 
caterpillar,  the  turnip-fly,  the  snail,  and  other  creatures  which 
devour  the  plant  itself.  They  at  least  can  be  seen  while 
eating,  however  closely  they  may  conceal  themselves  at  other 
times,  and  the  amount  of  food  which  they  take  is  proportionate 
to  the  mischief  which  they  do.  But  the  Wire-worm  wastes  and 
eat«  in  concealment,  and,  while  it  only  eats  one-tenth  the 
amount  of  that  consumed  by  a  caterpillar  of  equal  size,  destroys 
ten  times  the  number  of  plants.  Various  projects  have  been 
set  on  foot  for  extirpating  the  Wire-worm,  but  I  hear  of  no 
plan  that  has  succeeded  except  that  provided  by  Nature, 
namely,  the  fondness  of  certain  birds  for  the  Wire-worm.  Mr. 
Westwood  mentions  that  even  pheasants  are  useful  to  the 
farmer  in  this  respect,  their  crops  having  been  found  stuffed 
with  Wire-worms.  There  are  very  few  plants  or  flowers  which 
this  voracious  insect  will  not  attack,  and  the  gardener  as  well 
as  the  farmer  is  therefore  interested  in  the  Skipjack  Beetles 
and  their  progeny. 

The  mole  is  a  great  eater  of  Wire-worms,  as  it  finds  them 
near  the  surface,  and  can  take  them  while  making  the  super- 
ficial burrows  which  it  often  excavates  within  an  inch  or  two 
of  the  surface  of  the  ground.  It  is  stated  that  this  destruc- 
tive larva  remains  five  years  in  the  ground  before  assuming  the 
pupal  stage,  so  that  we  ought  to  encourage  as  far  as  possible 
every  creature  which  assists  in  keeping  down  its  numl)er8. 
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OvK  last  example  of  these  insects  ia  that  which  is  repr&- 
Bented  on  Woodcut  XIV.  Fig.  1,  and  ia  known  by  the  name  of 
Campylua  IvMoris. 

As  the  reader  may  see  hj  reference  to  the  figure,  this  insect 
is  very  unlike  any  of  the  Beetles  of  this  group  which  have 
been  already  described.  The  head  projects  boldly  from  the 
thorax,  and  tlie  eyes  are  very  large.     The  hinder  angles  of  the 


thorax  are  rather  elevated,  sharp,  and  bent  outwardly.  The 
body  is  long  and  slender,  a  fact  which  has  gained  for  the  insect 
the  specific  title  of  linearis.  The  generic  title  Campylua  is  of 
Greek  origin,  the  word  signifying  a  peculiar  staff;  and  the 
name  has  been  chosen  on  account  of  the  slender,  stick-like 
form  of  the  insect. 

This  is  an  extremely   variable   species  in  point  of  colour. 
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the  female  being  very  remarkable  in  this  respect.  Bed,  however, 
is  the  leading  colour,  and  the  average  hues  of  the  insect  may 
be  described  as  follows  : — The  head  is  black  and  deeply  punc- 
tured, and  the  thorax  has  a  deep  furrow  along  the  centre, 
and  a  transverse  pit  or  '  impression '  a  little  behind  the  middle. 
Its  colour  is  brick-red,  and  in  many  specimens  there  is  a  black 
spot  on  the  centre,  while  in  others  the  same  part  is  brown. 
The  elytra  are  rather  more  convex  in  the  female  than  in  the 
opposite  sex,  and  are  covered  with  striae  and  punctures.  Their 
colour  is  somewhat  the  same  as  that  of  the  thorax,  but  rather 
paler,  though  in  many  examples,  especially  among  the  females, 
the  whole  elytra  are  yellowish-brown  except  the  margin,  which 
retains  the  ordinary  brick-red  colour. 

The  insect  is  a  plentiful  one,  especially  in  certain  years.  It 
is  best  taken  by  means  of  the  sweep-net,  which  should  be  used 
along  the  sides  of  hedges,  in  copses,  and  similar  localities.  It 
is  the  only  British  example  of  its  genus. 


CHAPTER  IX. 
MALACODERMI. 

In  this  group  of  Beetles  are  gathered  together  a  number  of 
Beetles  differing  much  from  each  other  in  many  points,  but 
agreeing  in  the  one  characteristic  which  has  gained  for  them 
the  name  of  Malacobermi,  or  Soft-skinned  Beetles.  In  these 
insects  the  exterior  of  the  body,  instead  of  being  quite  hard 
and  strong,  as  is  the  case  with  those  Beetles  which  we  have 
examined,  is  soft  and  flexible,  and  generally  covered  with  a 
yery  short  and  delicate  down. 

We  begin  our  notice  of  these  Beetles  with  the  family  of  the 
Lampyridse,  of  which  only  one  species  inhabits  England,  namely, 
the  well-known  Glow-worm  {Lampyris  TioctUuca).  In  this 
&mily,  the  female  possesses  neither  wings  nor  elytra,  the  head 
is  concealed  under  the  large  and  rounded  prothorax,  and 
both  sexes  have  the  power  of  emitting  a  phosphorescent  light, 
the  lamp  of  the  female  being  very  much  brighter  than  that  of 
her  mate. 

This,  almost  our  sole  representative  of  the  exotic  light-giving 
insects,  is  fortunately  very  plentiful  in  this  country,  and  may 
be  seen  abimdantly  in  sheltered  spots,  preferring  those  which 
are  slightly  damp.  It  is  very  abundant  in  Kent,  and  in  the 
summer  evenings  the  green-blue  lamp  of  the  Glow-worm  may 
be  seen  shining  amid  the  leaves.  If  examined  in  the  dark,  the 
light  is  seen  to  proceed  from  the  three  last  segments  of  the 
body,  the  under  side  of  which  emits  the  light  in  a  wavering, 
uncertain  sort  of  way,  the  fact  of  being  handled  seeming  to 
alarm  the  insect  and  cause  it  to  retain  the  light-giving  power. 
Sometimes,  indeed,  it  puts  out  its  lamp  altogether  when 
handled,  the  light  being  evidently  under  the  control  of  the  in- 
sect. It  is  said,  however,  that  if  a  Glow-worm  be  placed  in 
oxygen  gas   the  light  is  greatly  intensified,  and  the  Beetle 
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seems  unable  or  unwilling  to  retain  it.  Gilbert  White,  in  his 
*  Selbome,'  remarks  that  the  Glow-worms  put  out  their  lamps 
between  eleven  and  twelve  at  night,  and  shone  no  more  for  the 
rest  of  the  night. 

Both  sexes  of  the  Glow-worm  are  represented  on  Plate  VI., 
the  male  at  Fig.  1,  and  the  female  on  his  right  at  Fig.  2.  The 
dissimilarity  between  the  sexes  is  very  strongly  marked,  the 
female  being  entirely  wingless,  while  the  male  has  large  wings, 
and  elytra  which  cover  the  whole  of  the  body.  It  is  popularly 
thought  that  the  male  does  not  possess  the  light-giving  power ; 
but  this  is  a  mistake,  as  every  practical  entomologist  must 
know.  Still,  though  the  male  does  possess  a  lamp,  it  is  very 
much  smaller  and  feebler  than  that  of  the  female,  and,  instead 
of  a  mass  of  phosphorescence,  throwing  a  radiance  of  some 
inches  in  extent,  it  is  nothing  more  than  two  tiny  spots  of  light, 
no  larger  than  minnikin  pins'  heads.  I  once  took  a  male 
Glow-worm  on  the  wing  with  his  lamps  lighted. 

As  to  the  object  of  the  light,  it  is  a  matter  of  very  great 
uncertainty.  The  obvious  solution  of  the  problem  is  to  say 
that  the  light  is  intended  to  guide  the  male  to  his  mate ;  and 
if  the  naturalist  be  a  classical  scholar,  he  will  be  sure  to  make 
an  allusion  to  Hero  and  Leander — 

The  chilling  night-dews  fall — away,  retire ; 
For  sec,  the  Glow-worm  lights  her  amorous  fire ! 
Thus,  ere  night's  veil  had  half  obscured  the  8ky, 
The  impatient  damsel  hangs  her  lamp  on  high : 
True  to  the  signal,  by  love's  meteor  led, 
Leander  hastened  to  his  Hero's  bed. 

These  lines,  even  though  written  by  so  acute  a  naturalist  as 
Gilbert  White,  are  more  poetical  than  true.  I  cannot  of  course 
say  that  the  light  of  the  female  may  not  act  as  a  guide  to  her 
mate,  but  I  cannot  see  that  this  is  the  object  of  the  light. 
There  arc  plenty  of  night-flying  insects  which  manage  to  find 
their  mates  in  the  dark  without  the  use  of  any  such  aid,  being 
attracted  to  them  by  scent  rather  than  sight ;  and,  even  if  the 
light  emitted  by  the  female  Glow-worm  be  intended  for  such 
a  purpose,  that  of  the  male  cannot  be  of  the  slightest  use  either 
to  him  or  to  the  mate  whom  he  is  seeking. 

Moreover,  not  only  the  perfect  insects,  but  the  pupae,  the 
larvaB,  and  even  the  eggs  are  slightly  luminous,  so  that  in  these 
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cases  the  light  evidently  cannot  act  as  a  guide.  I  am  inclined 
to  believe  that  no  utilitarian  theory  will  account  for  this  sin* 
gular  development  of  light  from  a  living  insect,  and  that  the 
phosphorescence  was  given  to  it  for  the  same  reason  that  the 
butterfly's  wing  glows  with  many-coloured  plumage,  and  the 
rose  is  dowered  with  softly-tinted  petals  and  sweet  perfume. 

This  insect  is  doubly  interesting  to  the  entomologist.  In 
the  first  place,  it  is  a  British  light-producer ;  and  in  the  second, 
its  life  in  the  larval  state  is  a  very  valuable  one  to  the  agricul- 
turist. It  feeds  on  snails,  attacking  and  devouring  them  while 
still  alive,  their  shells  being  no  protection  to  the  luckless  mol- 
luscs. The  structure  of  this  larva  is  rather  remarkable.  In 
the  first  place,  it  bears  a  singularly  close  resemblance  to  the 
perfect  female  insect ;  and  in  the  next,  it  is  furnished  with  a 
peculiar  apparatus  at  the  end  of  the  tail,  which  serves  a  double 
purpose,  primarily  of  assisting  in  locomotion,  and  secondarily 
acting  as  a  brush,  by  which  the  slime  of  the  snail  can  be  swept 
from  its  body.  In  some  works  on  entomology,  this  organ  has 
been  erroneously  drawn  like  a  shaving-brush  cut  off  square  at 
the  end,  whereas  it  consists  of  some  seven  or  eight  projections 
from  the  end  of  the  body,  which  can  be  protruded  or  with- 
drawn at  will.  Almost  as  soon  as  the  snails  begin  to  come  out 
from  the  hiding-places  in  which  they  have  lain  dormant 
through  the  winter,  the  Glow-worm  larva  is  ready  to  attack 
them,  and  thus  plays  its  part  in  reducing  the  number  of  snails 
that  would  have  been  produced  by  those  which  it  kills,  and  so 
helping  to  preserve  the  balance  of  Nature. 

It  remains  in  the  larval  state  until  April  or  May,  according 
to  the  warmth  of  the  weather,  and  then  changes  into  a  pupa, 
the  male  and  female  forms  being  then  very  distinct,  as  the 
former  exhibits  the  rudiments  of  the  elytra,  while  the  latter 
remains  as  wingless  as  in  the  larval  state.  After  the  lapse  of 
a  fortnight  or  a  little  more,  the  pupal  envelope  bursts,  and  the 
perfect  Beetle  makes  its  appearance.  The  generic  name  of 
Lampyris  is  formed  from  two  Greek  words,  signifying  '  shining- 
tail.' 

In  the  little  Beetle  known  by  the  name  of  Drilu8  fiavesceiiSy 
we  have  another  of  the  many  unknown  benefactors  of  the 
agriculturist  and  gardeners.     A  portrait  of  this  insect  is  given 


136  INSECTS  AT  HOME. 

on  Woodcut  XV*.  Fig.  4,  enlarged  about  two  and  a  half  dia- 
meters, so  as  to  show  the  peculiarities  of  its  structure. 

The  genus  is  distinguished  by  several  points  of  structure. 
The  antennse  of  the  male  are  beautifully  and  deeply  pectinated, 
the  pectination  being  on  the  inner  side  only  of  the  antennas. 
The  head  projects  boldly  from  the  thorax,  thus  differing  greatly 
from  the  preceding  insect,  and  the  ends  of  the  mandibles  are 
two-notched.  The  body  is  rather  long  and  moderately  convex. 
The  groimd  colour  of  this  insect  is  black,  but  when  it  is  in 
good  condition,  it  is  thickly  covered  with  yellowish-grey 
down,  which  has  a  sort  of  rich  velvet-like  aspect.  The  elytra 
are  also  covered  with  down,  and  are  very  soft. 

This  description  applies  only  to  the  male  Beetle,  the  female 
being  so  utterly  imlike  her  mate,  that  few  persons,  even  if 
they  had  some  acquaintance  with  entomology,  would  believe 
her  to  be  the  female  of  the  pretty  little  Beetle  which  has  just 
been  described.  Indeed,  for  a  long  time  the  two  sexes  were 
regarded  as  two  distinct  insects,  belonging  even  to  different 
genera,  the  male  retaining  the  name  of  Drilus,  and  the  female 
being  described  under  the  title  of  Gochleoctonua  vorax.  The 
name  was  appropriate  enough,  inasmuch  as  the  word  Cochleoc- 
tonus  signifies  ^  snail-killer,'  and  the  specific  name  vorax  was 
given  in  allusion  to  its  voracity. 

It  is  really  no  wonder  that  creatures  so  different  in  appear- 
ance should  be  looked  upon  as  two  distinct  insects.  In  the 
first  place,  the  female  is  inordinately  larger  than  her  mate, 
who  looks  by  her  side — to  borrow  Reaumur's  simile — like  a 
hare  standing  by  a  cow.  A  figure  of  the  female  is  given  on 
Woodcut  XV*.  Fig.  3,  where  she  is  represented  of  the  natural 
size,  i.e.  about  three-quarters  of  an  inch  in  length.  Now,  the 
male  Drilus  seldom  exceeds  one-quarter  of  an  inch  in  length, 
and  often  is  below  that  measurement.  Like  the  female  glow- 
worm, she  is  entirely  wingless,  but  is  more  cylindric  than 
that  insect,  and  the  body  is. narrowed  in  front.  The  colour  is 
reddish-yellow,  and  each  segment  has  two  dark  patches  on  the 
upper  side.  Altogether,  she  is  not  a  pretty  insect — indeed, 
she  may  almost  be  called  ugly  ;  and  how  the  slender,  elegant 
little  male  finds  any  attraction  in  such  a  huge,  awkward-look- 
iog  mate,  does  certainly  seem  wonderful. 

The  larva  is  very  much  like  the  female,  but  has  a  row  of 
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conical  fleshy  lobes  along  the  sides,  and  two  rows  of  hairy 
bunches  on  its  back.  At  the  end  of  the  tail  is  a  forked  lobe, 
which,  like  the  similar  part  of  the  glow-worm  larva,  is  used  as 
a  means  of  locomotion.  It  is  by  these  lobes  and  bunches  that 
the  larva  is  enabled  to  force  its  way  into  the  snails  on  which  it 
feeds.  This  larva  is  but  seldom  seen,  as  it  lives  throughout  its 
entire  larval  and  pupal  existence  within  the  shell  of  the  snail, 
and  the  skin,  which  it  casts  preparatory  to  changing  into  the 
pupal  state,  exactly  fills  up  the  entrance  of  the  shell. 

The  male  Beetle  is  widely  spread  over  England,  but  is 
seldom  captured  except  by  skilled  insect-hunters,  while  the 
female  is  so  rare  that  many  entomologists,  who  have  taken  the 
male  Drilus  repeatedly,  have  never  even  seen  the  female. 

The  following  accoimt  of  the  capture  of  one  of  these  Beetles 
is  given  by  Mr,  E.  C.  Rye : — *  I  once  took,  at  the  base  of  Shak- 
speare's  Cliff,  a  full-grown  female  larva,  running  rapidly  in  the 
hot  sunshine  among  snail-shells.  It  was  more  than  half  an 
inch  long ;  flat,  narrow,  but  rather  widening  behind ;  with  a 
flat  head,  armed  with  two  sharp  and  rather  widely-separated 
mandibles ;  six  moderately  long  anterior  legs,  ten  thin  tubercles 
on  each  side  of  the  fourth  and  following  segments,  gradually 
getting  longer,  and  clothed  with  stout  brown  bristles  ;  and  two 
longer  elevated  protuberances,  also  set  with  long  hairs  on  the 
upper  side,  with  an  oval  elongation  beneath,  on  the  last  seg- 
ment. It  was  nearly  the  colour  of  raw  sienna,  and  had  a 
widening  row  of  black  spots  on  each  side,  beginning  on  the 
thorax.' 

There  is  but  one  British  species  of  this  genus. 

The  family  of  the  Telephoridse  comes  next  in  order.  These 
insects  have  long  and  very  soft  elytra,  which  often  do  not  cover 
the  whole  of  the  abdomen.  The  head  is  not  hidden  under  the 
thorax,  and  both  the  antennae  and  the  palpi  are  slender.  The 
various  species  are  very  plentiful,  especially  on  the  flowers  of 
umbelliferous  plants,  and  are  popularly  known  as  Soldiers  and 
Sailors — the  red  species  being  called  by  the  former  name,  and 
the  blue  species  by  the  latter. 

One  of  these  Beetles,  called  Telephorus  fuscus,  is  shown  on 
Woodcut  XIV.  Fig.  2.  In  this  genus  the  elytra  reach  to  the 
end  of  the  abdomen,  and  the  thorax  is  not  notched.     Soft- 
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bodied  as  are  theise  Beetles,  they  are  among  the  most  quarrel- 
some of  insects,  and  fight  to  the  death  on  the  least  provoca- 
tion. Indeed,  it  has  long  been  the  custom  for  boys  to  catch 
these  Beetles,  and  set  them  fighting  with  each  other.  There 
is  not  the  least  difficulty  in  this,  inasmuch  as  the  Beetle  is  as 
ready  for  battle  as  a  game-cock,  and,  not  content  vrith  fighting 
to  the  death,  eats  its  vanquished  antagonist  after  killing  it. 
The  popular  idea  among  boys  used  to  be,  that  a  soldier  and  a 
sailor  must  be  pitted  against  each  other ;  but  this  is  not  the 
case,  for  these  Beetles  vnll  fight  and  devour  each  other  without 
the  least  reference  to  species  or  even  to  sex,  so  that  a  soldier 
male  and  female  will  fight  as  fiercely  as  if  they  were  two  males 
of  different  species. 

They  are  not  active  insects,  and  though  they  can  fly  well, 
and  use  their  wings  freely,  are  slow  of  progress,  and  can  be 
taken  by  hand  while  in  the  air.  The  larva  of  the  Telephorus 
is  represented  on  Woodcut  XIV.  Fig.  /.  Like  the  perfect 
insect,  it  is  carnivorous,  feeding  generally  upon  earth-worms, 
but  having  no  scruple  in  devouring  its  own  kind.  These 
larvsB  may  be  foimd  among  grass  and  moss  during  the  earlier 
months  of  the  year,  after  the  severe  firosts  have  ceased.  They 
pass  the  whole  of  the  winter  in  the  larval  state,  and  assume  the 
pupal  condition  about  April  or  May,  according  to  the  warmth 
of  the  season.  Twenty-two  species  of  Telephorus  are  indigenous 
to  England. 

The  family  of  the  Cleridae  are  mostly  beautiful  insects,  and, 
although  they  are  not  large,  some  of  them  may  rank  among 
our  prettiest  Beetles.  The  body  is  oblong,  hard,  and  covered 
with  down,  and  the  head  and  thorax  are  not  as  wide  as  the 
elytra.  The  genus  Clerus  is  known  by  several  points  of  struc-^ 
ture.  The  basal  joint  of  the  tarsus  is  very  minute,  the  last 
joint  of  the  labial  palpi  is  hatchet-shaped,  and  the  last  joint 
of  the  antennae  is  large,  rounded,  and  furnished  with  a  curious 
projecting  point  directed  inwards. 

In  their  larval  state  these  Beetles  are  carnivorous  and  para- 
sitic on  other  insects.  We  shall  take  two  examples  of  this 
pretty  genus,  the  first  of  which  is  Clerus  formicarius^  which  is 
shown  on  Woodcut  XIV.  Fig.  3.  The  head  of  this  insect  is 
black,  and  the  thorax  brick-red,  the  front  margin  being  black. 
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The  elytra  are  very  boldly  coloured,  their  ground  hue  being 
black  crosRed  by  two  snow-white  bands,  shaped  as  seen  in  the 
illustration,  and  their  base  is  of  the  same  colour  as  the  thorax. 
The  larva,  which  is  shown  at  Fig.  e,  is  found  under  the  bark  of 
trees,  not  to  eat  the  wood  or  bark,  but  to  destroy  and  feed  upon 
the  larvae  of  wood-boring  Beetles.  Its  colour  is  dark-pink, 
spotted  in  front.  The  specific  name  of  formicariue  is  given 
to  this  Beetle  because  it  has  an  ant-like  aspect. 

Another  species,  Clems  apiariua^  is  represented  on  Wood- 
cut XV*.  Fig.  2.  This  is  very  differently  coloured  from  the 
preceding  species.  It  has  the  head  and  thorax  deep-blue,  and 
the  elytra  red,  crossed  with  three  blue  bands.  The  larva  of 
this  insect  is  parasitic  on  bees,  preferring  the  comb  of  the  hive- 
bee,  in  which  it  is  very  mischievous,  devouring  not  only  one 
larva,  as  is  generally  the  case  with  such  parasites,  but  several 
in  succession,  creeping  for  the  purpose  from  one  cell  to  the 
other.     We  may  call  it  the  Hive  Beetle. 

The  name  of  Clerus  was  given  by  Aristotle,  in  his  *  History  of 
Animals,'  to  a  destructive  insect  that  did  much  harm  in  bee- 
hives, and  it  has  therefore  been  appropriated  to  these  Beetles. 
It  is  very  likely,  however,  that  the  Clerus  of  Aristotle  was 
really  the  larva  of  the  Honey-moth  {OcUleriay,  too  familiar  to 
all  bee-keepers.  This  is  the  more  likely,  because  the  Honey- 
moth  is  very  common,  and  the  Beetle  is  always  a  scarce  insect. 
There  is  another  species,  Chrua  alvearius^  which  inhabits  the 
nests  of  solitary  bees,  such  as  those  belonging  to  the  genera 
Osmia  and  Megachile.  All  the  species  form  cocoons  when  they 
are  about  to  pass  into  the  pupal  state ;  and  after  they  have 
attained  their  perfect  form,  they  can  walk  boldly  into  the  open 
air,  even  the  stings  of  the  hive-bee  being  of  no  avail  against 
the  hard  armour  of  the  Beetle. 

The  reader  will  remember  that  the  larva  of  the  first  example 
of  the  Cleridfle  feeds  on  those  of  certain  wood-l)oring  Beetles. 
We  now  come  to  one  of  the  insects  which  furnishes  unwilling 
noiuishment  to  the  Clerus.  It  is  represented  on  Woodcut  XIV. 
Fig.  4,  and  is  called  Anobium  striatum.  This  Beetle  belongs 
to  the  family  of  the  Ptinidje,  a  group  of  small  and  very  de- 
structive Beetles.  They  are  cylindrical  in  shape,  covered  with 
very  short  down,  and  are  able  to  draw  their  heads  completely 
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under  the  overhanging  thorax.  Their  legs  can  be  packed 
closely  to  the  body,  and  the  tarsi  have  five  joints.  The  genus 
Anobiiun,  of  which  there  are  eleven  British  species,  has  the 
three  last  joints  of  the  antennae  rather  longer  than  the  others, 
and  the  last  joint  egg-shaped. 

The  various  species  of  this  genus  work  terrible  havoc  among 
furniture,  in  which  they  produce  the  defect  that  is  popularly 
known  by  the  name  of  *  worm-eaten.'  They  are  not  in  the 
least  particular  as  to  their  diet,  and  will  devour  almost  any 
kind  of  food.  They  seem  to  have  a  special  appetite  for  weapons 
and  implements  made  by  savages,  as  I  know  to  my  proper 
cost,  sundry  Kaffir  articles  being  absolutely  riddled  with  the 
burrows  of  these  tiny  Beetles,  and  not  to  be  handled  without 
pouring  out  a  shower  of  yellow  dust,  caused  by  the  ravages  of 
the  larva.  The  most  complete  wreck  which  they  made  was 
that  of  a  New  Guinea  bow,  which  was  channelled  from  end  to 
end  by  them,  and  in  many  places  they  had  left  scarcely  any- 
thing but  a  very  thin  shell  of  wood. 

In  such  cases  I  have  but  one  remedy,  namely,  injecting  into 
the  holes  spirits  of  wine  in  which  corrosive  sublimate  has  been 
dissolved.  This  is  not  so  tedious  a  business  as  it  may  seem  to 
be,  as  the  spirit  will  often  find  its  way  from  one  hole  to  another, 
so  that,  if  half  a  dozen  holes  be  judiciously  selected,  the  poison 
will  penetrate  the  whole  piece  of  wood,  kill  all  the  insect  in- 
habitants, and  render  it  for  ever  impervious  to  their  attack. 
The  above-mentioned  bow  cost  me  but  little  trouble.  I  first 
shook  out  the  greater  part  of  the  yellow  powder,  and  then, 
placing  the  bow  perpendicularly,  injected  the  spirit  into  several 
holes  at  the  upper  end.  The  effect  was  magical.  The  little 
Beetles  came  out  of  the  holes  in  all  directions,  and  not  one 
survived  the  touch  of  the  poisoned  spirit ;  many  of  them, 
indeed,  d3ring  before  they  could  force  themselves  completely 
out  of  the  holes.  They  will  also  eat  skins  and  any  dried 
animal  substance ;  and  I  have  found  a  neglected  box  of  moths 
completely  eaten  by  these  voracious  insec^ts. 

The  present  species  is  rather  convex,  and  blackish-brown  in 
colour.  The  thorax  is  rather  narrowed  behind,  and  on  each 
side  of  the  hinder  margin  are  two  pits.  The  elytia  are  boldly 
striated,  each  stria  being  seen,  when  examined  with  tlie  aid  of 
a  lens,  to  consist  of  a  number  of  punctures  placed  in  regular 
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rows.  It  is  a  very  common  species.  The  larva  of  this  de- 
structive insect  is  drawn,  much  magnified,  at  Fig.  d,  and  the 
antenna  at  c. 

The  old  popular  terror  respecting  the  Death-watch  is  well- 
known,  a  mysterious  ticking  being  heard  in  the  dead  of  night, 
which  was — and  is  still — supposed  to  presage  the  approaching 
death  of  some  one  in  the  house.  The  ticking  of  the  Death- 
watch  is,  in  fact,  the  call  of  the  Anobium  to  its  mate,  and,  as 
the  insect  is  always  foimd  in  old  wood,  it  is  very  evident  why 
the  Death-watch  is  always  heard  in  old  houses.  There  is,  by 
the  way,  a  species  of  cockroach  which  acts  in  a  similar  manner, 
and  generally  disports  itself  on  board  ship^  where  the  sailors 
know  it  by  the  name  of  Drummer. 

OuB  last  example  of  this  group  is  represented  on  Woodcut 
XIV.  Figs.  5  and  a,  the  latter  showing  the  profile  of  the 
insect,  whose  name  is  Mezium  atdcatum.  There  are  three 
insects  very  closely  resembling  each  other,  belonging  respec- 
tively to  the  genera  Mezium,  Gribbium,  and  Niptus,  each  being 
the  sole  British  representative  of  its  genus.  The  two  former 
are  almost  exactly  alike,  but  can  be  distinguished  by  look- 
ing at  the  thorax  with  a  lens,  the  difference  being  that 
in  Gibbium  the  thorax  is  smooth,  whereas  in  Mezium  it  is 
covered  with  longitudinal  furrows,  whence  the  name  ^ulcaturrij 
or  *  furrowed.' 

To  my  mind,  these  are  the  oddest-looking  Beetles  that  we 
have  in  England,  and,  indeed,  at  first  sight  they  much  more 
resemble  spiders  than  Beetles.  Their  bodies  are  globular,  and 
covered  with  pale  golden  down  of  a  silky  or  satiny  lustre. 
When  the  insect  is  placed  under  a  moderate  microscopic  power 
— say  about  thirty  diameters — it  is  seen  to  be  clothed  with  a 
double  set  of  hairs,  i.e.  a  thin,  soft  down  lying  flat  to  the 
body  with  the  points  of  the  hairs  directed  backwards,  and  mixed 
with  a  quantity  of  stiff  and  rather  curved  bristles,  set  in  regular 
rows  over  the  surface.  In  those  places  where  the  Beetle  has 
been  roughly  handled,  both  the  down  and  the  bristles  fall  off, 
showing  the  ground  colour  of  the  elytra  beneath,  which  is  a 
dark  chocolate-brown.  These  Beetles  have  no  wings,  and  the 
bead  is  quite  under  the  thorax,  which,  being  globular  and 
apparently  bearing  the  antennae,  is  often  mistaken  for  the  head 
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itself.     The  relative  position  of  the  head  and  thorax  can  be 
seen  by  reference  to  Fig.  a.     There  are  no  wings. 

The  Mezium  can  generally  be  found  in  the  cupboards  and 
other  recesses  of  old  houses,  and,  indeed,  all  three  Beetles  may 
be  captured  on  the  same  premises.  A  very  good  trap  for  them 
is  a  deep  and  steep-sided  basin,  with  a  Uttle  moist  sugar  at  the 
bottom,  and  a  stick  or  two  laid  against  the  sides  by  way  of 
a  ladder.  The  Mezium  is  very  fond  of  sugar,  gets  up  the 
ladder,  lets  itself  tumble  into  the  sugar,  and  then  cannot  got 
out  again,  not  being  able  to  cling  to  the  polished  sides  of  the 
basin.  It  is  thought  by  many  entomologists,  that  neither  of 
tliese  Beetles  is  indigenous,  but  that  all  three  have  been  im- 
ported from  abroad. 


CHAPTER  X. 
HETSROMERA. 

This  is  a  very  important  section  of  the  Coleoptera,  em- 
bracing many  of  our  most  familiar  Beetles,  though  in  England 
the  number  of  Heteromerous  Beetles  is  very  small  when  com- 
pared with  the  list  of  exotic  insects.  The  name  Heteromera  is 
compounded  of  two  Greek  words,  signifying  '  unequal-jointed,' 
and  is  applied  to  these  Beetles  because  they  all  have  five  joints  in 
the  tarsi  of  the  first  and  intermediate  pairs  of  legs,  and  only 
four  joints  in  those  of  the  hinder  pair.  As  has  been  mentioned 
in  connection  with  other  four-jointed  tarsi,  the  full  number  of 
five  joints  is  in  reality  present,  but  the  basal  joint  is  very  long, 
and  in  it  is  merged  the  missing  joint ;  so  that  the  joint  is  in 
reality  not  absent)  but  so  small  as  to  escape  ordinary  ob- 
servation. 

The  reader  may  object  that  many  other  Beetles  are  possessed 
of  this  characteristic.  So  they  are,  but,  nevertheless,  the 
distinction  is  a  good  one.  In  the  first  place,  the  missing  joint 
in  other  Beetles  is  merged  in  the  last  and  not  in  the  basal 
joint ;  in  the  next  place,  the  true  Heteromera  have  the  eyes 
kidney-shaped,  and  not  projecting  far  from  the  head  ;  tlie 
antennae  are  '  moniliform,'  i.e.  looking  like  a  row  of  beads  on  a 
string,  and  the  mandibles  are  notched  at  their  tips. 

The  first  family  of  this  section  is  named  Blaptidsc,  and  its 
members  are  known  by  the  '  securiform,'  or  hatchet-shaped  last 
joint  of  the  maxillary  palpi,  and  the  long  femora  of  the  hind 
legs.  The  wings  are  not  developed,  and  the  elytra  are  soldered 
together.  In  England  we  only  have  one  genus  of  this  family, 
containing  three  species.  That  which  we  will  take  as  our  type 
is  the  Churchyard  Beetle  {Blaps  mortisaga)^  which  is  repre- 
sented on  Woodcut  XV.  Fig.  1,  the  antenna  being  shown  at 
Fig.  dy  below  the  insect.     All  the  species  belonging  to  this 
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genus  are — to  use  a  word  which  I  do  not  like  to  apply  to 
insects — ugly.  They  are  dull,  dead-black  in  colour,  are  won- 
derfully sluggish,  crawling  slowly  as  if  afflicted  with  rheum- 
atism, and  always  frequenting  damp,  dark,  and  dismal  places. 
Being  often  found  in  the  murkiest  ^raDnies  of  cellars,  they  have 
gained  the  popular  and  appropriate  title  of  Cbli^b  Beetles. 


r.  DLtperii,  uitenuL       /■  Tencbilo,  hi 
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The  species  represented  in  the  illustration  may  lie  recog 
by  the  bold  puncturing  and  contracted  base  of  tlie  thorax 
ihe  lengthened  projection  at  the  apes  of  the  elytra.  It 
BO  generally  plentiful  as  tlie  second  species,  Blap8  mucn 
being  seldom  found  in  the  southern  parts  of  England, 
these  species  are  very  similar  in  their  habits.  Th» 
possessed   of  a   very  nauseous  odour,  suggestive  of  di 
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among  the  graves.  Yet,  unpleasant  as  these  Beetles  may  be, 
we  are  informed  that  an  Egyptian  species,  Blapa  stUccUc^  is 
employed  as  a  remedy  for  ear-ache,  and  a  cure  for  t1)e  sting  of 
the  scorpion ;  while  the  women  are  in  the  habit  of  seeking  and 
eating  it,  in  order  to  produce  the  fatness  which  is  thought  in 
the  East  to  be  an  essential  point  in  female  beauty. 

This  Beetle  is  singularly  tenacious  of  life,  having  been 
known  to  revive  after  having  been  immersed  in  spirits  of  wine 
for  a  whole  night.  However,  it  cannot  withstand  boiling 
water,  and  instantaneously  dies  when  inmiersed  in  it.  The 
Beetle-hunter  will  always  find  that  boiling  water  affords  the 
most  merciful  way  of  killing  the  larger  Beetles.  As  all  the 
nervous  system  runs  along  the  under  side  of  the  body,  the 
Beetle  should  be  plunged  into  the  water  with  its  legs  down- 
wards, and  the  consequence  is  that  the  action  of  the  heat 
instantly  destroys  both  sensation  and  life.  Care  must,  how- 
ever, be  taken  that  the  water  is  absolutely  boiling,  and  the 
Beetle  must  not  be  allowed  to  remain  in  it,  or  it  will  fall  to 
pieces.  The  best  way  is  to  seize  the  insect  by  a  pair  of  forceps, 
to  plunge  it  quickly  into  the  water,  and  then  to  withdraw  it. 

The  larva  of  the  Blaps  is  represented  on  Woodcut  XV.  Fig. 
a,  and  is  very  much  like  the  common  meal-worm. 

PASsnca  over  several  families,  we  come  to  the  Diaperidae, 
which  are  smooth,  shining,  and  brightly-coloured.  In  general 
form  and  colour  they  very  much  resemble  the  Chrysomelidae 
(^hich  will  be  presently  described),  but  may  be  at  once  distin- 
guished from  them  by  the  tarsi  of  the  first  pair  of  legs  having 
five  joints,  whereas  the  Chrysomelidse  have  only  four  visible 
joints  to  these  members. 

The  typical  genus,  from   which  our  example  is  taken,  is 

^^inguished  by  the  basal  joint  of  the  hind  tarsi,  which  is 

**^ortj  whereas  it  is  long  in  the  other  genera.     The  pretty  little 

'^^^jperia  boleti  is  shown  on  Woodcut  XV.  Fig.  2,  and  one  of  its 

^tennae  at  Fig.  e.     This  is  a  boldly-coloured  insect,  its  body 

*^ixxg  shining-black,  crossed  on  the  elytra  by  two  yellow  bands, 

^^^   near  the  base  of  the  elytra,  and  the  other  rather  beyond 

^"^    middle.     It  derives  its  specific  name  from  the  fact  that  in 

th^   larval  state  it  is  a  fungus-eater,  feeding  on  several  of  the 

"^*^^ti  which  grow  on  the  trunks  of  trees.     It  is  remarkable  for 

L 
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possessing  no  eyes.  Before  it  changes  into  the  perfect  form  it 
scoops  for  itself  a  cell,  and  then  lines  it  with  silk,  so  as  to  form 
it  into  a  coc3on.  This  is  one  of  the  very  rarest  British  insects, 
and  is  the  only  species  of  its  genus. 

The  family  of  the  Tenebrionidse  only  contains  one  genns, 
and  that  genus  but  two  British  species.  These  Beetles  possess 
large  wings,  and  are  capable  of  flight,  the  elytra  not  being 
soldered  together  as  is  the  case  with  the  Blaptidae.  The  thorax 
is  squared,  and  its  base  is  as  wide  as  the  base  of  the  elytra. 

On  Woodcut  XV.  Fig.  3  is  drawn  the  typical  British  species, 
Tenebrio  molitor^  and  at  Fig.  /  on  the  same  woodcut  is  one  of 
the  antennae.  The  colour  of  this  Beetle  is  shining  blackish- 
brown,  and  the  body  is  rather  flat  and  very  thickly  punctured. 
Each  of  the  elytra  has  one  very  short  stria  next  to  the 
scutellum,  and  eight  others  reaching  to  the  apex.  It  lives  in 
corn-mills,  floiu'-stores,  bakehouses,  and  similar  localities,  and 
in  consequence  is  often  called  the  Flour  Beetle.  The  cream- 
coloured  larva  of  this  insect  is  shown  on  the  same  illustration, 
Fig.  c.  It  is  popularly  known  by  the  name  of  Meal-worm^ 
under  which  title  it  is  largely  supplied  to  bird-fanciers,  who 
find  that  many  of  their  feathered  pets  will  not  live  unless  they 
have  a  constant  supply  of  insect  food,  such  as  is  afforded  by  the 
Meal-worm,  which,  in  consequence  of  the  perpetual  warmth  of 
its  home,  breeds  throughout  the  year.  From  April  to  June  is, 
however,  the  best  time  to  find  the  perfect  insect. 

The  second  species,  Tenebrio  obscurua,  is  quite  as  plentiful, 
and  so  much  resembles  its  congener,  that  the  two  are  generally 
confounded  together.  The  latter  insect  can,  however,  be  dis- 
tinguished by  its  coloiu-,  which  is  dull  pitchy-black  and  not 
shining,  and  by  a  nimiber  of  faint  tubercles  which  stud  the 
interstices  between  the  striae.  The  larva  of  this  species  is  pale- 
brown  instead  of  cream-colour.  Many  entomologists  think 
that  neither  of  these  insects  is  indigenous,  but  that  they  were 
both  introduced  in  cargoes  of  corn  or  flour. 

The  next  family  in  our  list  is  that  of  the  Melandryadae. 
These  Beetles  have  small  antennae,  and  enormously-developed 
maxillary  palpi,  the  last  joint  especially,  not  only  being  long  but 
very  broad.     The  head  is  bent  down,  and  sometimes  sunk  in 
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the  thorax  nearly  to  the  eyes,  so  that  it  cannot  be  seen  from 
above. 

Our  first  example  of  this  family  is  Orcheaia  tmdulata,  vhich 
is  ehown  on  Woodcut  XV.  Fig.  5.  This  genua  can  be  known 
by  the  extraordinaiy  length  of  the  spines  of  the  hinder  tihite, 
and  the  antennie  gradually  thickening  to  the  tip,  as  is  seen  at 


Fig.  h.  The  word  Orcheaia  signifies  'jumper,'  and  is  applied  to 
these  Beetles  because  they  possess  the  power  of  leaping,  a  power 
which  is  exercised  in  rather  a  ludicrous  way  when  they  are  turned 
out  of  their  homes,  skipping  and  popping  about  like  so  many 
sandhoppers.  The  head  and  thorax  of  this  species  are  rust-red, 
and  on  the  thoras  are  two  black  arches,  under  each  of  which  is 
a  black  dot.     The  colour  of  the  elytra  is  yellower  than  that  of 
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the  thorax,  and  they  are  crossed  with  four  black  belts,  as  shown 
in  the  figure. 

These  beautiful  little  insects  live  in  boleti  and  rotten  wood. 
Of  another  species,  Orcheaia  micanSj  Mr.  Curtis  writes  as 
follows : — ^  I  once  found  this  insect  in  abundance  beneath 
moist  boleti  attached  to  the  trunks  of  elm-trees  in  Norfolk,  in 
the  month  of  June ;  and,  dropping  as  soon  as  the  boletus  was 
touched,  it  became  necessary  to  hold  a  net  beneath,  in  which 
they  fell  and  skipped  about  like  shrimps.'  It  is  probable  that 
the  very  long  spines  of  the  hinder  tibiae  afford  the  means  by 
which  these  insects  leap.  The  third,  and  last  British  species  of 
this  genus  is  Orcheaia  minor. 

OuB  next  example,  Melandrya  caraboides,  is  drawn  on 
Woodcut  XV.  Fig.  4.  In  this  genus  the  spines  of  the  hinder 
tibise  are  not  lengthened  as  in  Orchesia;  the  body  is  long, 
rather  flattened,  and  slightly  narrowed  in  front.  The  maxillary 
palpi  have  the  last  joint  large  and  egg-shaped,  homy  on  the 
outside  and  fleshy  on  the  inside.     The  antenna  is  shown  at 

Fig.  g. 

The  colour  of  this  insect  is  shining  blackish-blue,  and  the 
body  is  very  flat.  The  larva,  which  is  shown  at  Fig.  6,  burrows 
in  old  willow-trees,  and,  by  breaking  them  up,  both  the  larva 
and  perfect  Beetle  can  be  obtained  at  the  proper  time  of  year. 
It  is  scarcely  possible  to  secure  the  insect  without  breaking  up 
the  stump,  as  it  usually  lives  in  the  burrows  made  by  the  larvae, 
and  retreats  into  them  at  the  least  indication  of  danger. 
Sometimes,  however,  it  can  be  obtained  by  suddenly  tearing  off 
the  bark,  taking  care  to  place  under  it  a  net  or  sheet  of  paper, 
as  the  Beetles  have  a  habit  of  tucking  up  their  legs  and  &lling 
to  the  groimd,  when  they  have  no  burrows  into  which  they  can 
run.     They  are  winged,  and  can  fly  well. 

These  are  not  plentiful  insects,  but  the  present  species  is 
tolerably  common,  and  can  be  found  from  March  to  June. 
There  are  only  two  British  species  of  this  genus. 

The  family  of  the  Pyrochroidae  is  rendered  familiar  to  us  by 
means  of  the  well-known  Cardinal  Beetle  {Pyrochroa  coc- 
cinea)^  so  called  on  account  of  its  beautiful  scarlet  colour. 
The  insect  is  represented  on  Woodcut  XVI.  Fig.  1. 
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The  Pyrochioidse  are  known  by  the  distinct  neck,  the  rounded 
thorax,  and  the  form  of  the  antenose,  which  in  the  males  are 
boldly  toothed,  as  may  be  seen  at  Fig.  d.  The  mandibles  are 
deeply  notched  at  the  tips,  the  maxillary  palpi  have  the  last 
joint  rather  axe-shaped,  and  the  elytra  are  long,  wide,  and 
cover  the  whole  of  the  abdomen.     The  typical  genus  has  the 
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antennas  longer  than  the  head  and  thorax,  and  very  boldly 
'  pectinated,'  or  comb-like,  in  the  males,  in  which  sex  the  eyes 
are  distant  from  each  other.  '  Pectination '  is  nothing  more 
than  a  development  of  '  serration,'  or  saw-like  form,  each  of  the 
joints  being  drawn  out  into  a  long  and  narrow  tooth,  sometimes 
on  one  side  only,  but  often  on  both  sides.  The  latter  form  of 
pectination  is  conspicuously  shown  in  many  moths,  as  we  shall 
sea  when  we  come  to  treat  of  these  insects. 
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The  forehead  of  the  Cardinal  Beetle  is  black,  and  there  is  a 
curved  rust-red  mark  between  the  eyes.  The  thorax  and  elytra 
are  rich  scarlet,  intensified  by  a  short  velvety  down  with  which 
the  surface  is  covered.  This  insect  is  as  plentiful  as  it  is 
handsome,  and  it  may  be  captured  throughout  the  sunmier. 
It  is  often  one  of  the  inmates  of  the  sweeping-net,  after  that 
implement  has  been  used  among  the  flowers  of  hedgerows. 
The  larva  is  shown  at  Fig.  a  of  Woodcut  XV.  It  is  whitish  in 
coloiu:,  and  inhabits  decaying  willows. 

There  are  two  other  species  of  this  genus,  one  of  which, 
Pyrochroa  rubena,  much  resembles  the  preceding  insect,  but 
may  be  distinguished  by  its  head,  which  is  entirely  black,  and 
by  the  scutellum,  which  is  black  instead  of  red. 

Of  the  &mily  of  the  Mordellidse  we  shall  take  two  ex* 
amples.  These  are  very  odd-looking  Beetles,  and  can  at  once 
be  detected.  The  front  part  of  the  body  is  very  large  and 
deep,  and  the  body  rapidly  slopes  away  towards  the  tail,  where 
it  ends  almost  in  a  point.  The  head  is  bent  down,  and,  when 
the  insect  is  alarmed,  is  tucked  under  the  thorax,  so  that  it  is 
hardly  visible.  The  first  pair  of  legs  are  the  shortest,  then 
come  the  middle  pair,  the  hinder  pair  being  the  longest  of  all. 
These  Beetles  are  plentiful  in  the  summer,  and  may  be  found  in 
any  numbers  on  the  flowers  of  umbellifersB.  The  guelder  rose 
is  also  a  favourite  flower  of  theirs.  In  order  to  take  them,  the 
best  plan  is  to  put  the  net  under  the  flowers,  and  then  tap  the 
flower-stem,  when  the  insects  will  loosen  their  hold  and  fall 
into  the  net.  They  are  very  active  creatures,  and  in  many  in- 
stances it  is  a  good  plan  to  make  a  swift,  sweeping  blow  at  the 
flower,  so  as  to  cut  it  off,  and  leave  it,  together  with  its  insect  in- 
habitants, in  the  net. 

Our  first  example  is  Anaspia  ruficollia,  which  is  shown  on 
Woodcut  XVI.  Fig.  2.  In  this  genus  the  end  of  the  abdomen 
does  not  end  in  a  pointed  projection,  or  *  style,'  and  there  is 
a  distinct  scutellum ;  the  tarsi  of  the  first  and  middle  pairs 
of  legs  have  the  last  joint  but  one  with  two  lobes,  and  the 
hinder  tibiae  have  long  spurs  at  their  tips.  The  present  species 
is  black,  but  covered  with  a  short  dusky  down,  the  thorax 
taking  a  warm-yellow  tint.  The  mouth,  base  of  antennae,  and 
legs  are  yellowish.     This  is  a  tolerably  common  species,  and 
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is  distributed  throughout  the  whole  of  England.     It  is  to  be 
found  in  flowers. 

Wb  now  come  to  a  very  extraordinary  Beetle,  named  Rhipi- 
phorua  paradoxus.  A  figure  of  the  insect  is  given  on  Wood- 
cut XV*.  Fig.  5.  In  this  genus,  of  which  there  is  only  one 
British  species,  the  head  is  not  visible  when  the  insect  is  viewed 
from  above,  and  the  antennae  are  doubly  pectinated  in  the  male 
and  singly  in  the  female.  The  antennae  of  the  two  sexes  are 
shown  on  the  same  woodcut — that  of  the  male  at  Fig.  b  and  of 
the  female  at  Fig.  c.  The  generic  name  Rhipiphorua  is  formed 
of  two  Greek  words,  signifying  '  fan-bearing,'  and  is  given  to 
the  Beetle  in  consequence  of  the  fan-like  antennae  of  the  male. 
The  thorax  is  much  arched,  and  lengthened  behind  into  a  point 
that  takes  the  place  of  the  scutellum.  The  elytra  are  not 
closed  throughout  their  length,  but  separate  at  the  apex,  where 
they  are  narrowed  into  points,  the  wings  extending  beyond  their 
tips.  The  colour  of  the  head  is  black,  and  so  is  the  middle  of 
the  thorax,  the  lobe  on  either  side  being  brick-coloured.  There 
is  a  bold  channel  along  the  middle  of  the  thorax.  In  the 
male  insect  the  elytra  are  yellowish,  changing  to  black  at  the 
apex,  while  in  the  female  they  are  almost  entirely  black,  with 
a  slight  yellow  tinge.  The  abdomen  is  orange.  The  female 
Beetle  is  rather  larger  than  the  male. 

So  much  for  the  form  and  colour  of  this  Beetle,  and  we  will 
now  go  into  its  singular  history. 

Until  comparatively  late  days,  this  insect  was  one  of  our  very 
rarest  Beetles,  only  one  or  two  specimens  having  been  captured, 
and  nothing  known  of  their  food  or  mode  of  life,  this  ignorance 
of  their  transformations  being  the  reason  for  the  specific  name 
paradoxus,  or  '  puzzling.'  Accidentally,  however,  its  true 
habitation  was  discovered,  and  since  that  time  it  cannot  be  rec- 
koned among  our  rarest  insects,  though  the  Beetle-hunter  is 
always  glad  to  come  on  specimens  either  of  the  larva,  the  pupa, 
or  the  perfect  insect.  It  is,  in  fact,  one  of  the  parasitic 
Beetles,  taking  up  its  abode  in  wasps'  nests — a  very  strange 
locality,  considering  its  object  there,  and  the  terrible  weapons 
with  which  its  involuntary  hosts  are  armed. 

Even  after  it  was  known  that  the  Khipiphorus  was  parasitic 
on  the  wasp,  the  insect  had  still  a  right  to  the  name  paradoxus, 
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for  entomologists  were  undecided  as  to  its  food,  though  they 
conjectured  that,  like  many,  though  not  all,  parasitic  Beetles, 
it  fed  upon  wasps  or  their  larvse.  This  question  was,  however, 
completely  set  at  rest  by  the  late  Mr.  S.  Stone,  in  a  series  of 
experiments  on  insects  that  were  parasitic  on  the  bees  and 
wasps.  Some  of  Mr.  Stone's  extraordinary  achievements  with 
these  insects  will  be  mentioned  in  connection  with  the  Hymeno- 
ptera.  In  the  *  Proceedings  of  the  Entomological  Society,'  Jan. 
2,  1865,  Mr.  Stone  made  a  series  of  valuable  conmiunications 
on  this  subject,  which  ought  to  be  given  in  his  own  words. 
After  mentioning  that  he  had  previously  found  the  pupaa  and 
male  and  female  Beetles,  but  could  not  detect  a  single  larva, 
he  proceeds  as  follows : — 

^  On  the  19th  I  was  more  fortimate,  for,  on  taking  out  a  nest 
of  y.  vulgaris  and  proceeding  to  open  the  closed-up  cells,  I 
found  a  larva  of  the  parasite  firmly  attached  to  the  full-grown 
larva  of  the  wasp ;  the  mouth  of  the  former  buried  in  the  body 
of  the  latter  just  below  the  head ;  its  neck  bent  over  that  of 
its  victim,  whose  body  appeared  to  be  tightly  compressed  by 
that  of  its  destroyer,  showing  the  latter  to  be  possessed  of  a 
considerable  amount  of  muscular  power.  It  was  of  minute  size 
when  discovered,  and  appeared  to  have  only  very  recently 
fastened  upon  its  victim ;  but  so  voracious  was  its  appetite, 
and  so  rapid  its  growth,  that  in  the  course  of  the  following 
forty-eight  hours  it  attained  its  full  size,  having  consumed 
every  particle  of  its  prey  with  the  exception  of  the  skin  and 
mandibles,  which,  from  observations  I  have  since  been  enabled 
to  make,  these  creatures  retain  in  their  grasp  even  after  they 
have  passed  into  the  pupa  state.  They  scarcely  appear  to  cease 
eating,  except  now  and  then  for  a  minute  or  so,  from  the  time 
they  first  begin  to  feed  till  they  have  become  full-grown.  The 
larva  is  a  singular-looking  one.  The  head  is  bent  forward 
under  the  body.  Between  the  segments  it  is  more  deeply 
furrowed  than  any  larva  with  which  I  am  acquainted.  A 
longitudinal  furrow  extends  down  the  back  from  the  head  to 
the  anal  extremity,  cutting  each  segment  across.  The  skin, 
during  life,  throughout  the  whole  course  of  this  furrow,  is  per- 
fectly transparent,  so  that  the  workings  of  the  internal  organs 
may  be  plainly  seen.  The  body  of  the  larva,  while  alive,  has  the 
appearance  of  a  thin  transparent  skin  filled  with  minute  par- 
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tides  of  curd.  These  appearances  vanish  after  death,  when  the 
body  becomes  dense,  and  has  an  appearance  of  solidity  about  it 
which  it  had  not  before.  Several  pupaB  of  the  parasite  were 
found  in  the  nest,  as  well  as  examples  of  the  perfect  insect.  It 
also  contained  a  number  of  cocoons  spuu  by  the  larvsB  of  Ano- 
malon  Vesparum,  with  the  larvsB  still  unchanged  inside  the 
cocoons. 

^  Between  the  above  date  and  September  3, 1  took  out  thir- 
teen more  nests  of  Y.  vulgaris,  which  contained  examples  of 
Bhipiphorus  either  in  the  larva,  pupa,  or  perfect  state.  In  one 
which  had  been  destroyed  by  means  of  gas  tar  a  few  days  be- 
fore I  took  it  out,  I  was  fortunate  in  discovering  a  small  larva 
of  Shipiphorus  firmly  attached  to  its  victim.  Both  were  dead 
and  bad  become  partially  dried,  so  that  when  immersed  in 
spirits  they  did  not  separate,  but  remained  attached  just  as 
they  were  before  death.  These  are  interesting,  because  in 
them  may  be  seen  the  exact  way  in  which  the  parasitic  larva 
fastens  on  its  prey.  In  another  which  I  took  out  on  Septem- 
ber 2, 1  found,  on  opening  some  closed-up  cells  appropriated  to 
queens,  one  larva  and  one  pupa,  which  dififered  in  nothing  that 
I  could  discover  from  those  of  Bhipiphorus  foimd  in  the  cells  of 
workers,  except  that  they  were  something  like  double  the  size ; 
in  fact,  about  as  much  larger  as  the  larvae  and  pupsQ  of  queen 
wasps  are  larger  than  those  of  workers. 

'  Until  the  present  summer  I  had  not  met  with  a  specimen 
of  Bhipiphorus  since  the  year  1859,  although  I  had  made  dili- 
gent search  for  it  every  succeeding  summer.  What  had  be- 
come of  it  all  that  time,  and  how  it  was  that  all  at  once  it 
made  its  appearance  in  such  numbers,  are  questions  more  easily 
asked  than  answered.  Where  it  occurs  it  appears  to  be  very 
local,  for  I  have  never  met  with  it,  except  in  one  particular 
part  of  Cokethorpe  Park,  within  a  space  of  ground  about  foiu: 
furlongs  in  length  by  two  in  width.  I  have  searched  yearly 
for  it  in  nests  obtained  from  other  parts  of  the  park  and  the 
surroimding  neighbourhood,  but  always  in  vain.' 

The  reader  will  remember  that  the  female  Beetle  is,  as  a 
rule,  larger  than  the  male.  For  some  years  it  was  taken  for 
granted  that  the  larvae  of  the  female  Beetles  fed  upon  those  of 
female  wasps,  i.e.  the  largest  larvae  in  the  largest  cells,  and 
thereby  obtained  their  superior  development.     Mr.  Stone,  how- 
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ever,  is  disposed  to  take  a  different  view  of  the  case,  as  will 
be  seen  from  the  following  statement : — 

'  It  is  certainly  not  the  fact  that  female  Ehipiphori  are  found 
exclusively  in  female  cells  of  wasps,  and  males  in  those  of 
workers ;  for  I  have  hred  scores  upon  scores  of  both  males  and 
females  from  the  cells  of  workers ;  nor  can  I  perceive  any  very 
great  difference  in  the  size  of  the  sexes,  although  the  females 
are  unquestionably  somewhat  larger,  and  much  more  plump  in 
appearance,  than  the  males ;  still  there  is  nothing  approaching 
the  vast  disproportion  in  size  which  exists  between  full-grown 
larvae  foimd  occupying  the  cells  of  queens,  and  those  found  in 
the  cells  of  workers.  The  former  must  produce  specimens  of 
gigantic  size. 

*Then  there  must  either  be  two  distinct  species,  or  there 
must  be  a  permanently  large  and  small  variety,  the  former 
invariably  depositing  its  eggs  in  the  cells  of  queens,  the  latter 
in  those  of  workers ;  or,  if  there  is  only  one  species,  and  no 
permanent  variety  of  the  insect,  it  must  be  that  the  difference 
in  size  arises  solely  from  the  fact,  that  some  larvae  have  been 
placed.  Or  by  a  piece  of  good  luck  have  placed  themselves,  in  a 
situation  in  which  they  have  met  with  an  abundant  supply  of 
food,  thus  enabling  them  to  attain  the  full  and  proper  size, 
and  so  produce  Shipiphorus  as  it  ought  to  be-;  while  the 
others  must  be  looked  upon  as  diminutive  examples  of  the 
insect,  dwarfed  and  stunted  by  the  limited  and  insufficient 
supply  of  food  allotted  to  the  larvae  from  which  they  were 
produced.' 

Everyone  who  has  walked  in  the  country,  and  used  his  eyes, 
must  have  noticed  the  well-known  Oil  Beetles,  so  called  from 
their  curious  habit  of  ejecting  a  drop  of  clear  yellowish  oil 
from  the  joints  of  their  legs  when  they  are  handled.  One  of 
these  Beetles,  Meloe  dcatricoaus^  is  shown  on  Plate  VI.,  the 
male  being  represented  at  Fig.  3,  and  the  female  at  Fig.  4. 
The  colour  of  these  Beetles  is  dull,  dark  indigo-blue,  and  they 
are  wingless,  slow-moving  insects,  especially  the  females,  so 
that  they  have  no  chance  of  escaping  from  capture,  to  which 
their  very  conspicuous  shape  renders  them  liable. 

The  life  history  of  the  Oil  Beetle  is  a  very  curious  one.  The 
female   Beetle  deposits    in  little  holes  in  the  ground  a  vast 
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number  of  the  tiniest  imaginable  yellow  eggs,  placing  several 
thousands  in  each  hole.  As  soon  as  the  eggs  are  hatched,  the 
larvaB  make  their  way  into  the  open  air.  They  are  most  ex- 
traordinary creatiures,  and  no  one  who  saw  the  newly-hatched 
and  the  full-grown  larva  of  this  Beetle  would  ever  imagine 
that  they  could  be  the  same  creature,  and  in  the  same  stage  of 
metamorphosis.  They  are  scarcely  so  large  as  the  semicolon 
(;)  used  in  this  work,  and  are  long-bodied,  furnished  with  six 
long  and  prehensile  legs,  and  gifted  with  great  activity.  A 
magnified  figure  of  one  of  these  larva  is  shown  on  Woodcut 
XV*.  Fig.  e.  As  soon  as  they  reach  the  open  air,  they  climb 
the  stems  of  flowers  and  gain  the  blossoms,  where  they  lie  in 
wait.  Presently  a  bee  comes  to  gather  honey  or  pollen,  when 
the  little  larva  leaves  the  flower,  climbs  upon  the  bee,  and 
clings  to  its  body  with  its  clasping  legs. 

The  bee,  unconscious  of  its  new  biirden,  goes  as  usual  to  its 
nest,  when  the  larva  quits  its  hold,  and  remains  in  the  nest. 
The  parent  bee  being  gone,  thinking  that  everything  is  right, 
the  Meloe  larva  devours  the  egg,  and  then  throws  off  its  first 
larval  form  in  order  to  assume  another,  in  which  it  some- 
what resembles  the  grub  of  the  cockchafer.  It  now  turns  its 
attention  to  the  food  prepared  by  the  bee  for  its  young,  and 
finds  therein  just  sufficient  nutriment  to  carry  it  through  its 
larval  condition.  One  of  these  larvae,  nearly  full-fed,  is  shown 
on  Plate  VI.  Fig.  5.  The  reader  will  see  that  it  bears  not  the 
least  resemblance  to  the  long-bodied,  quick-legged  larva  in  the 
first  stage  of  growth. 

To  prepare  these  insects  for  tlie  cabinet  requires  some  little 
care  and  patience,  especially  with  the  females,  for  when  the  crea- 
ture dies,  the  large  soft  abdomen  begins  to  shrink,  and  when  it 
is  quite  dry,  the  abdomen  is  not  one-third  its  proper  size,  is  full 
of  wrinkles,  and  crumpled  out  of  all  shape.  The  only  plan, 
therefore,  is  to  stuff  it  with  cotton  wool.  The  usual  mode  of 
so  doing  is,  to  cut  a  slit  on  the  under  side,  remove  the  contents 
of  the  abdomen,  and  replace  them  with  cotton  wool.  I  have, 
however,  found  this  plan  scarcely  satisfactory,  inasmuch  as  the 
edges  of  the  slit  are  apt  to  recede  from  each  other,  so  that  the 
cotton  wool  is  visible.  There  is  another  plan,  certainly  in- 
volving more  trouble,  but  with  far  better  results.  With 
sharp  scissors  cut  off  the  abdomen  altogether,  sc^ueeze  and  draw 
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out  its  contents  gently  by  the  bole  wbicb  is  made  at  its  base 
by  the  blades  of  the  scissors ;  through  the  same  aperture  in- 
troduce the  cotton  wool,  a  very  little  at  a  time,  so  that  you 
can  exactly  restore  the  original  shape  of  the  abdomen,  taking 
care  to  stuff  it  a  trifle  larger  than  it  was  originally,  because 
the  skin  will  contract  a  little  on  the  cotton  wool.  Now,  stick 
the  point  of  a  needle  perpendicularly  into  the  setting-board, 
and  pass  the  eye  into  the  abdomen,  so  as  to  prevent  it  from 
losing  shape  by  lying  down.  Set  the  other  half  of  the  Beetle 
independently,  and,  when  both  parts  are  quite  dry,  join  them 
with  a  tiny  drop  of  coaguline.  If  this  be  properly  done,  there 
will  not  be  the  slightest  mark  of  any  junction,  and  the  speci- 
men will  always  look  as  well  as  it  did  when  living,  and  preserve 
its  soft,  rounded  contour. 

If  ever  there  were  a  Beetle  which  was  incapable  of  fighting, 
that  insect  would  seem  to  be  the  Meloe.  Yet  Mr.  F.  Smith 
discovered  that  it  not  only  could  fight,  but  was  ready  to  fight, 
and  that  to  the  death.  He  had  captured  near  Margate  a  num- 
ber of  examples  of  a  rare  species  called  Meloe  rugasusy  as  they 
were  crawling  near  the  nest  of  the  bee  on  which  they  were 
parasitic.  He  put  them  into  a  box,  thinking  no  harm  of  them, 
but  found  that  on  the  second  day  of  their  captivity  a  *free 
fight '  had  taken  place  among  them,  the  result  of  which  was 
that  some  were  killed  and  reduced  to  firagments,  the  greater 
number  of  the  survivors  had  lost  either  legs  or  antennae  or 
both,  and  out  of  two  dozen  Beetles  only  four  escaped  without 
injury.  It  was  difl&cult  to  account  for  this  extraordinary  de- 
velopment of  pugnacity,  for  the  females  had  already  deposited 
their  eggs ;  so  that  the  casus  belli  was  not  that  which  is  usual 
among  all  the  lower  animals,  insects  included,  namely,  posses- 
sion of  the  female. 

We  are^  still  among  some  very  strange  Beetles,  and  that  of 
which  we  now  treat  is  so  strange,  that  for  very  many  years  it 
was  not  known  to  be  a  Beetle,  some  observers  having  thought 
it  to  be  a  hymenopterous  insect,  some  taking  it  for  the  sole  repre- 
sentative of  a  separate  order,  under  the  name  of  Strepsiptera, 
but  no  one  discovering  that  it  was  in  reality  a  Beetle  belonging 
to  the  family  of  the  Meloidae,  a  tribe  of  the  Oil  Beetles.  These 
insects  can  be  distinguished  by  the  short  neck,  and  by  the 
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peculiar  straoture  of  the  claws,  each  of  which  is  fiirnishcd  with 
a  small  supplementary  claw  on  its  lower  suriace. 

On  Plate  XL  the  reader  will  see  near  the  Andrena  some 
curious  little  insects,  which  evidently  do  not  belong  to  the 
order  of  insects  represented  on  the  plate.  These  are  the  re- 
markable insects  that  have  just  been  mentioned,  and  which  are 
known  by  the  name  of  Stylopa  Mdittce.  The  discovery  of  the 
Stylops  is  due  to  the  late  Mr.  Kirby.  He  had  often  observed 
little  projections  from  between  the  s^ments  of  the  abdomen 
in  certain  bees  belonging  to  the  genus  Andrena,  but  thought 
that  they  were  simply  the  little  mites  or  acari  that  beset 
not  only  bees  but  Beetles.  He  passed  a  pin  under  it,  and, 
on  trying  to  disengage  it,  drew  from,  the  body  of  the  bee  a 
little  whitish  grub,  the  head  of  which  was  projecting  from, 
between  two  of  the  segments,  the  whole  of  its  body  being  buried 
in  the  abdomen  of  the  bee. 

Being  naturally  surprised  at  such  a  result,  he  trie^  another 
specimen,  and  this  time  foimd  that  he  had  hit  upon  a  pupa 
just  ready  to  cast  its  envelope.  ^  The  reader  may  imagine  how 
greatly  my  astonishment  was  increased,  when,  after  I  had 
drawn  it  out  but  a  little  way,  I  saw  its  skin  burst,  and  a  head 
as  black  as  ink,  with  large  staring  eyes,  and  antenn®  consisting 
of  two  branches,  break  forth,  and  move  itself  briskly  from  side 
to  side.  It  looked  like  a  little  imp  of  darkness  just  emerged 
from  the  infernal  regions.  I  was  impatient  to  become  better 
acquainted  with  so  singular  a  creature.  When  it  was  com- 
pletely disengaged,  and  I  had  secured  it  from  making  its  escape, 
I  set  myself  to  examine  it  as  closely  as  possible ;  and  I  found, 
after  a  careful  inquiry,  that  I  had  not  only  got  a  nondescript,  but 
also  an  insect  of  a  new  genus,  whose  very  order  seemed  dubious.* 

Since  that  time,  much  care  has  been  given  to  the  investiga- 
tion of  these  insects,  and  it  has  been  found  that  several  genera 
inhabit  England,  the  whole  constituting  the  family  StylopidsB. 
The  word  Stylopa  is  (xreek,  and  signified  ^  stalk-eyed.'  It  is 
given  to  these  insects  because  some  of  them  have  their  eyes 
set  on  footstalks  of  greater  or  lesser  length.  These  are  also 
remarkable  for  the  very  few  facets  which  they  contain.  The 
compound  eyes  of  most  insects  may  count  their  &cets  by  thou- 
sands, and  in  many  cases  by  tens  of  thousands ;  but  in  the 
Stylopidae  they  are  counted  only  by  tens,  and  in  one  species^ 
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Elenchua  tenuicomisj  each  compound  eye  only  contains  fifteen 
facets  or  lenses. 

The  antennaB  are  very  remarkable,  being  doubly  branched, 
so  that  the  insect  seems  to  have  four  antennse  instead  of  two. 
These  little  insects  fly  well,  the  second  pair  of  wings  being 
enormously  large  in  proportion  to  the  body,  and  opening  like 
a  wide  fan,  the  anterior  and  posterior  margins  reaching  to  the 
head  and  tail  of  the  insect.  When  flying,  the  Stylops  has  a 
peculiar  milky  look  about  the  wings,  not  easy  to  describe,  but 
easily  to  be  recognised  when  once  seen.  Wings  of  such  mag- 
nitude necessarily  require  a  very  large  thorax,  in  order  to  give 
support  to  the  muscles  which  move  them ;  and  accordingly  we 
find  that  the  thorax  is  nearly  twice  as  large  as  the  head  and 
abdomen  together,  the  latter  part  of  the  insect  looking  quite 
insignificant  when  compared  with  the  enormous  thorax  to 
which  it  is  attached,  and  of  which  it  almost  seems  to  be  an 
Tmimportant  appendage,  instead  of  being,  as  it  is,  the  seat  of 
the  chiefly  vital  organs. 

As  might  be  expected,  the  part  of  the  thorax  which  bears 
the  hind  pair  of  wings,  namely,  the  metathorax,  is  very  largely 
developed,  while  that  which  bears  the  little  attenuated  elytra 
is  comparatively  small.  These  members  are  indeed  so  small, 
that  they  have  been  called  pseudelytra,  or  false  elytra.  Many 
species  of  bees  and  wasps  are  infested  with  this  singular  para- 
site, though  the  genus  Andrena  seems  to  be  its  favourite  prey. 

With  two  more  examples  of  the  Heteromera,  we  close  our 
notice  of  this  group.  One  is  the  Blister  Beetle  or  Spanish 
Fly  {Lytta  vesicatoria)^  which  is  shown  on  Woodcut  XVI. 
Fig.  3.  This  insect  is  well  known  for  its  use  in  medicine,  the 
peculiar  substance  contained  in  it  being  highly  inflamma- 
tory, and  raising  blisters  upon  the  human  skin.  This  sub- 
stance is  called  cantharidin,  and,  when  separated  from  the  in- 
sect which  produced  it,  takes  the  form  of  white  flat  crystals, 
which  can  be  dissolved  in  alcohol,  but  not  in  water. 

This  genus  is  known  by  the  long  narrow  body  and  elytra, 
the  two  long  wings,  and  the  egg-like  form  of  the  last  joint  of 
the  maxillary  palpi.  The  colour  of  the  Blister  Beetle  is  rich- 
green,  mostly  glossed  with  gold  or  copper.  The  elytra  are  very 
slightly  wrinkled,  and  upon  each  elytron  there  are  two  ridges. 
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Entomologists  believe  that  this  is  not  an  indigenous  insect, 
but  has  been  introduced  from  the  Continent.  It  occurs  much 
too  sparingly  in  this  country  to  be  of  any  practical  use,  and 
our  chief  supply  is  obtained  from  Spain,  whence  the  popular 
name  of  Spanish  Fly.  In  England  it  is  usually  found  in  the 
southern  coimties,  the  ash  being  its  favoured  tree,  and  when  it 
is  seen  at  all,  it  generally  occurs  in  some  profusion.  Should 
the  Beetle-hunter  capture  any  of  these  insects,  he  is  advised  to 
be  very  cautious  how  he  handles  them.  He  should  carefully 
avoid  allowing  his  fingers  to  come  near  his  eyes,  and  should 
wash  them  as  soon  as  he  has  finished  his  task.  Indeed,  with 
these  Beetles,  the  less  the  fingers,  and  the  more  the  forceps,  are 
used,  the  better  for  the  operator. 

On  Woodcut  XV*.  Fig.  1,  is  drawn  a  very  remarkable,  and 
in  this  country  very  rare,  insect,  called  Sitaris  muralis^  a 
Beetle  which  derives  its  specific  title  from  the  fact  that  it  is 
parasitic  on  certain  solitary  bees  which  inhabit  holes  in  walls. 
Bees  belonging  to  the  genus  Anthophora  seem  to  be  chiefly 
the  objects  of  its  attacks.  On  the  Continent  it  is  comparatively 
common,  and  it  is  from  Continental  entomologists  that  we 
have  received  our  principal  knowledge  of  the  Beetle  and  its 
habits. 

The  Beetle  is  known  by  the  elytra,  which  are  very  long  and 
narrowed  to  the  apex,  but  do  not  cross  each  other.  There  are 
two  wings,  and  the  antennae  are  quite  simple,  without  pectina- 
tion or  serration.  The  colour  of  the  insect  is  very  plain,  the 
body  being  black  and  the  elytra  yellowish-brown. 

The  female  Sitaris  acts  in  some  respects  like  the  female 
Meloe,  for  she  deposits  her  eggs  in  packets  containing  several 
tliousands  each.  She  does  not,  however,  lay  them  in  the 
ground,  but  places  them  at  the  very  entrance  of  the  holes  in 
wliich  the  bees  have  taken  up  their  residence.  The  eggs  are 
batched,  and  the  little  larvae,  which  have  larger  bodies  and 
shorter  legs  than  those  of  the  Meloe,  enter  the  nest,  and  there 
undergo  their  transformations. 

Mr.  Westwood  mentions  some  curious  discoveries  communi- 
cated to  him  by  M.  Audouin  : — '  In  examining  the  interior  of  a 
nest  of  a  large  Anthophora,  very  common  near  Sevres,  he 
detected  one  of  the  bee-larva)  in  its  cell,  with  the  interior  of 
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the  body  entirely  consumed,  a  thin  pellicle  only  remaining; 
and  £rom  within  this  bladder-like  exuvise  he  extracted  a  female 
Sitaris,  which  had  evidently  therein  undergone  its  transforma- 
tion. He  did  not,  however,  observe  whether  the  pellicle  of 
the  larva  or  of  the  pupa  of  the  Sitaris  was  contained  within 
the  pellicle  of  the  bee-larva.  He  subsequently  found  more 
specimens  of  the  Sitaris  at  large  in  the  nests  of  this  bee,  and 
observed  one  of  the  females,  whilst  in  a  state  of  captivity, 
deposit  her  eggs,  from  which  were  hatched  the  minute  larvae.' 
Mr.  Westwood  then  pi^oceeds  to  point  out  the  distinctions  be- 
tween the  larva  of  Meloe  and  that  of  Sitaris.  The  two  species 
of  Anthophora  in  which  this  Beetle  is  generally  found  are  not 
natives  of  England. 


CHAPTER  Xr. 
RHTNCnOPHOBAy   OR   WEEVILS, 

Thbse  terribly  destructive  insects  do  not  attain  any  great  di- 
mensions in  England,  but  they  make  up  for  their  diminutive 
size  by  their  enormous  numbers.  How  many  species  are  known 
to  inhabit  this  coimtry  it  is  impossible  to  say,  as  new  species 
— especially  those  of  small  size — are  continually  being  added  to 
our  lists ;  but  if  we  say  that  about  five  hundred  British  species 
are  at  present  known,  we  shall  be  very  near  their  nimiber. 

The  name  Rhynchophora  is  formed  from  two  Greek  words, 
signifying  '  snout-bearer,'  and  is  given  to  these  insects  because 
the  head  is  very  much  prolonged  and  narrowed,  in  some  species 
looking  like  the  long  curved  beak  of  the  ibis  or  curlew.  The 
mouth  and  its  accompanying  organs  are  always  at  the  end  of 
this  beak,  and  in  some  species  of  Weevils  the  resemblance  to 
the  head  and  mouth  of  the  Porcupine  Ant-eater  of  Australia  is 
really  startling.  The  name  of  Tetramera^  or  '  four-jointed,'  was 
formerly  given  to  this  group,  because  its  members  appear  to  have 
only  four  joints  in  the  tarsi.  Mr.  Westwood,  however,  with  his 
wonted  acuteness,  pointed  out  tliat  there  were  really  five  joints, 
the  missing  joint  being  microscopically  small,  and  hidden 
under  the  lobes  of  tlie  third  joint.  Several  of  these  tarsi  may 
be  seen  on  Woodcut  XVII.  The  three  basal  joints  of  the 
tarsus  are  always  furnished  with  a  thick  pad  beneath,  and  may 
be  seen  by  examining  the  feet  of  any  of  our  conunon  Weevils 
with  a  pocket-lens. 

The  antennae  are  always  set  well  in  front  on  the  '  rostrum,' 
or  beak,  and  in  most,  though  not  in  all,  species  are  fiunnished 
with  a  very  long  basal  joint,  so  that  they  are  elbowed,  or  *  ge- 
niculated,'  according  to  the  scientific  term.  I  shall  in  this 
work  always  use  the  English  forms  of  such  words,  provided  that 
they  express  the  same  idea  as  the  scientific  term,  which  will, 
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however,  be  always  explained.  For  the  future,  therefore,  I 
shall  employ  the  English  word  beak  instead  of  the  Latin 
rostrum,  and  the  word  elbowed  in  preference  to  the  Sanscrito- 
Graeco-Latinised-Anglified  word  geniculated.  * 

According  to  the  system  which  is  at  present  in  vogue,  the 
Weevils  are  divided  into  two  sections — namely,  those  in  which 
the  antennse  are  not  elbowed,  and  those  in  which  they  are. 
The  former  are  called  Orthoceri,  or  *  straight-homed,'  and  the 
latter  OoncUoceri,  or  *  knee-homed.'  We  begin  with  the  former, 
and  take  for  our  first  example  of  these  Beetles  the  Bed-footed 
Weevil  {Bruchua  rufimanus),  which  is  drawn  on  Woodcut 
XVI.  Fig.  4,  its  antennae  being  shown  at  /.  This  insect  be- 
longs to  the  family  Bruchidae,  which  have  antennae  rather 
serrated,  and  becoming  gradually  thicker  towards  the  apex. 
The  elytra  do  not  reach  to  the  end  of  the  abdomen,  and  the 
basal  joint  of  the  tarsus  is  long  and  curved.  In  the  genus 
Bruchus  the  antennae  are  rather  delicate,  and  the  elytra  are 
oblong  and  squared. 

The  Eed-footed  Weevil  is  rather  variable  both  in  size  and 
colour,  but  is  usually  as  follows : — The  general  hue  is  black. 
Upon  the  thorax,  which  has  its  edges  slightly  waved,  there  are 
two  white  spots  upon  the  disc,  and  a  large  triangular  spot 
about  the  middle  of  the  base,  some  ashy-white  hairs  being 
scattered  on  the  disc.  The  elytron  is  striated  and  punctured, 
and  has  a  number  of  white  spots  scattered  over  it,  and  a 
whitish-grey  streak  near  the  scutellum.  The  tip  of  the  abdo- 
men is  white,  with  the  exception  of  two  dun-coloured  spots. 

All  the  species  of  this  genus  are  exceedingly  destructive, 
feeding  upon  the  seeds  of  beans,  peas,  and  similar  vegetables, 
very  often  doing  enormous  damage  by  dint  of  numbers,  in 
spite  of  their  small  individual  size.  The  reader  may  perhaps 
have  had  occasion  to  notice  that,  when  peas  are  newly  shelled, 
one  frequently  occurs  in  which  a  hole  or  a  groove  is  scooped, 
and  which  is  tenanted  by  a  little  white  maggot.  These 
maggots  are  almost  always  the  larvae  of  this  or  some  allied 
species  of  Weevil.  One  of  these  larvae  is  shown,  much  mag- 
nified, on  Woodcut  XVI.  Fig.  c.  They  remain  in  the  seeds 
until  they  have  attained  their  perfect  condition,  when  they 
escape  through  a  round  hole  made  for  the  purpose  while  in 
the  larval  state.     Eight  species  are  acknowledged  to  be  in- 
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digenous  to  Great  Britain.  Many  other  species  have  been 
placed  on  the  British  lists,  but  entomologists  have  decided 
that  they  have  been  introduced  into  England  in  cargoes  of 
peas,  beans,  or  com,  and  therefore  ought  not  to  be  admitted  as 
genuine  British  insects.  Indeed,  it  could  be  wished  that  the 
law  of  extradition  could  be  'extended  to  insects,  and  that  these 
Weevils,  together  with  the  cockroach  and  simdry  other  de- 
structive and  noxious  insects,  could  be  restored  to  the  coimtry 
whence  they  came. 

Ths  family  of  the  Anthribidse  will  be  represented  by  one 
example.  This  family  has  also  eleven  joints  in  the  antennae, 
the  whole  of  which  is  formed  of  three  joints,  as  is  seen  at 
Fig.  ^,  and  the  second  joint  of  the  tarsi  has  two  lobes,  as 
shown  at  Fig.  j.  Our  example  of  this  family  is  Platyrhi/nua 
IcUirostria,  Woodcut  XVI.  Fig.  5,  and  is  the  only  British 
specimen  of  its  genus.  The  generic  name  of  this  insect,  signi- 
fying <  broad-nosed,'  points  out  one  of  the  leading  peculiarities 
of  this  genus,  which  has  the  head  so  wide  and  short  that  it 
scarcely  seems  to  belong  to  the  long-snouted  Shynchophora. 
In  this  genus  the  two  basal  joints  of  the  antennse  are  short, 
and  the  club  is  a  very  bold  and  abrupt  one,  like  the  knob  at 
the  end  of  a  life-preserver.  The  elytra  reach  to  the  end  of  the 
body,  and  the  antennse  are  longer  in  the  male  than  in  the 
female. 

The  present  species  is  oblong  in  shape,  and  the  general 
colour  is  black.  The  short  beak  is  ashen-white,  changing  to 
black  at  the  tip,  and  the  thorax  is  punctured  and  boldly 
wrinkled.  The  elytra  are  adorned  with  rows  of  punctures,  and 
are  black  in  colour,  except  towards  the  apex,  on  which  are  two 
black  dots,  and  in  some  specie43  two  or  three  little  dusky 
streaks.  The  abdomen  is  white,  changing  to  black  at  the 
sides,  and  the  legs  are  black,  but  have  a  greyish-white  down  on 
them.r 

This  is  not  a  plentiful  insect,  and  requires  much  searching 
before  it  can  be  found,  owing  to  its  dusky  colours,  and  its  in- 
genious mode  of  selecting  such  localities  as  harmonize  best 
with  its  mottled  surface.  Heaps  of  dry  sticks,  for  example, 
are  places  where  an  insect-hunter  may  expect,  if  anywhere,  to 
find  this  Beetle.     It  also  clings  to  the  tnmks  of  ash,  aider,  and 
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:ni|  of  a  microscope,  the  surface  both  of  thorax 

'i    to   possess  astonishing   beauty,   the   rich 

'ki.li  up  into  various  shades  by  the  rows  of 

;jiil  whether  the  insects  themselves  are 
^iiul  ;ii.[miring  these  beauties  without  the  aid  of 
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the  microscope,  as  well  as  we  do  with  its  assistance.  When  view- 
ing through  a  lens  some  tiny  and  apparently  dull-coloiured  insect, 
and  noticing  how  magnificently  beautiful  the  colouring  really 
is  when  we  put  ourselves  under  the  conditions  which  enable 
us  to  see  the  many  details  which  were  before  concealedfi 
I  cannot  but  feel  that  such  beauties  were  surely  ii 
delight  some  eyes,  and  most  probably  the  eyes  of  j 
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Our  next  example  of  this  family  is  Rhynchites  BacchnSj  re- 
presented on  Woodcut  XVII.  Fig.  2. 

The  generic  name  Rhyiichites  is  taken  £rom  the  Greek,  and 
signifies  long-nosed,  or,  to  be  more  accurate  but  less  elegant, 
^  nosey,'  and  is  given  to  it  on  accoimt  of  the  shape  of  the  snout 
or  beak,  which  is  much  more  lengthened  than  in  either  of  the 
preceding  Weevils,  and  forms  one  of  the  principal  characters  of 
the  genus.  The  other  characteristics  are,  that  the  beak  is 
more  or  less  widened  at  the  end,  that  the  head  is  not  narrowed 
into  a  neck  behind  the  eyes,  and  that  the  antennae  have  eleven 
joints.  The  form  of  the  antennsd  is  shown  at  Fig.  6,  that  of  the 
tarsus  at  0,  the  maxillary  palpus  at  ^,  and  the  labium  at  A. 
There  are  seventeen  British  species  belonging  to  this  genus. 

Many  of  the  insects  of  this  genus  are  remarkable  for  their 
beauty,  their  bodies  being  of  all  imaginable  brilliant  colours, 
and  having  their  brilliancy  increased  by  their  metallic  gloss. 
This  species  is  certainly  not  the  least  handsome  among  its 
splendid  brethren,  its  colour  being  a  rich-red,  almost  coppery- 
gold,  on  which  is  a  long  soft  down.  The  thorax  is  deeply 
punctured,  and  the  elytra,  which  are  rounded  at  their  tips  and 
rather  separated  from  each  other,  are  as  of  bumished-copper, 
sometimes  taking  a  purplish  hue.  Their  surface  is  covered 
with  very  deep  and  bold  punctures,  and  with  a  vast  number  of 
wrinkles  running  transversely  against  them.  There  is  much 
variation  in  the  colour  of  this  splendid  Beetle,  which  is  some- 
times greenish  and  sometimes  blue ;  but,  as  is  the  case  with 
many  of  such  Beetles,  the  exact  hue  depends  very  much  on 
the  angle  at  which  the  light  is  reflected  from  them  to  the  eye, 
green  changing  to  blue,  then  to  purple,  and  purple  to  gold, 
as  the  insect  is  turned  to  one  side  or  the  other. 

It  is  a  rare  insect,  but  has  been  taken  in  Darenth  Wood.  It 
has  also  been  taken  plentifully  near  Crayford,  in  Kent,  on  the 
blackthorn  {Prunua  epi/noaua). 

TnEKE  is  an  enormous  genus  of  Weevils,  consisting  of  very 
tiny  species,  about  as  large  and  somewhat  the  shape  of  a  note 
of  admiration  (!)  as  here  given.  Their  bodies  look  very  much 
like  pears,  the  stalk  of  the  fruit  representing  the  beak  of  the 
insect.  In  consequence  of  this  resemblance  they  have  received 
the  generic  name  of  Apion,  which  is  a  Greek  word  signifying 
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a  pear.  They  have  also  been  compared  to  peg-tops ;  and,  if 
the  peg  were  curved  instead  of  straight,  the  resemblance  would 
be  almost  complete.     We  will  call  them  Pear  Weevils. 

The  genus  Apion  is  an  admirable  test  of  an  entomologist's 
zeal.  If  he  can  set,  examine,  and  determine  the  Apions  which 
he  will  catch  in  an  hour's  walk  with  the  sweep-net,  there  is  no 
doubt  about  his  zeal  for  entomology,  a  zeal  which  the  genus 
Apion  is  admirably  calculated  to  quench.  They  are  all  so  tiny 
that  a  tolerably  high  power  is  required  for  their  proper  exami- 
nation, and  the  pocket-lens  must  be  laid  aside  in  favour  of  a 
microscope ;  and  in  many  instances  the  colour  of  the  trochanter 
forms  one  of  the  principal  characteristics.  Then,  their  bodies 
are  so  boldly  rounded  that  only  a  small  portion  can  come  into 
focus  at  the  same  time.  The  necessity  for  a  high  power 
is  seen  by  the  feet  that  without  it  the  antennae  appear  only  to 
have  eleven  joints,  whereas  they  have  in  reality  twelve,  the 
twelfth  being  an  extremely  minute  one  at  the  very  end  of  the 
club.  None  of  this  genus  possess  wings,  and  the  elytra  com- 
pletely cover  the  abdomen.  Along  the  side  of  the  beak  are 
seen  two  deep  grooves,  in  which  the  basal  joints  of  the  antennae 
can  lie ;  and  it  is  to  be  noted  that  in  death  the  antennae  of 
these  Beetles  are  directed  backwards,  lying  partly  in  the  grooves, 
so  that  the  tip  of  the  antenna  comes  close  to  the  junction  of 
the  head  with  the  thorax. 

In  spite  of  the  difficulties  which  attend  the  examination  of 
these  insects,  the  entomologist  will  find  his  time  well  bestowed 
upon  them.  Independently  of  other  sources  of  interest,  these 
tiny  Beetles  are  marvellously  beautiful.  Their  colours  are  ex- 
ceedingly various,  and  the  richness  and  perfection  of  the 
sculpture  which  adorns  their  tiny  bodies  must  be  seen  to  be 
appreciated.  It  is  as  if  the  very  exuberance  of  creative  power 
had  sported  with  these  little  creatures,  a  thousand  of  which 
could  be  contained  in  a  lady's  thimble,  and  yet  which  bear 
upon  every  portion  of  their  bodies  a  limitless  profusion  of 
highly-elaborated  ornament.  The  head  and  thorax  are  covered 
with  a  multitude  of  deep  impressions,  at  first  seeming  as  if 
scattered  at  random,  but  in  reality  disposed  with  most  con- 
summate art ;  while  the  elytra  baffle  all  attempts  to  describe 
their  varied  beauty.  Agreeing  in  one  point — namely,  the  bold 
ridges   which   run    longitudinally   along   them — they   are   of 
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infinite  variety  in  their  details,  so  that  a  full  description  of  all 
the  species  would  occupy  well-nigh  more  than  the  space  that 
can  be  given  to  the  whole  of  the  Beetle  tribe. 

I  have  often  thought,  when  examining  these  little  beings 
with  the  microscope,  that  artists  in  metals  might  find  in  them 
and  other  Beetles  an  exhaustless  mine  of  new  and  most  beauti- 
ful patterns ;  and,  indeed,  artists,  no  matter  in  what  depart- 
ment, cannot  do  better  than  study  the  insect  tribes,  in  order  to 
learn  many  secrets  of  form  and  colour. 

Tiny  as  they  are,  the  Apions  often  do  much  damage  to  the 
agriculturist,  many  of  them  living  in  peas  and  beans,  as  has 
been  stated  of  the  Bruchus,  some  boring  into  the  stems  or 
roots  of  plants,  or  making  a  gall-like  excrescence  on  the  leaves 
or  twigs.  They  specially  frequent  clover,  and  in  a  field  of  this 
plant,  and  along  the  adjoining  hedgerows,  the  entomologist 
can  take  sufficient  Apions  in  a  morning  to  give  him  full  em- 
ployment during  the  winter  months  with  his  microscope.  I 
may  here  mention  that  some  knowledge  of  drawing  is  a  potent 
help  in  the  study  of  insects ;  and,  indeed,  the  note-book 
and  pencil  should  be  always  at  hand.  No  matter  how  rude 
may  be  the  sketch,  it  is  sure  to  be  useful,  and  has  a  wonderful 
power  in  fixing  details  in  the  mind. 

On  Woodcut  XVII.  Fig.  3,  is  shown  Apion  carduoTwrn^ 
being  about  one-seventh  of  an  inch  long,  while  the  generality  of 
Apions  are  not  much  more  than  half  that  length.  The  antenna 
is  represented  at  c,  and  the  tarsus  at  /.  The  head  and  thorax 
of  this  insect  are  black,  with  short  shining  hairs  scattered  very 
thinly  over  the  surface.  Near  the  base  of  the  head  the  an- 
tennae are  set  upon  two  rather  bold  tubercles.  The  elytra  are 
of  a  verdigris-green,  with  a  tinge  of  blue — a  colour  which  is 
rather  common  to  this  genus — and  the  spaces  between  the  strise 
are  very  flat. 

Some  eighty  British  species  are  known  to  entomologists,  and 
I  would  strongly  recommend  the  beginner  to  lay  aside  the  ex- 
amination of  these  little  beings  until  his  eye  is  trained  to 
seizing  details  by  some  practice  with  the  larger  insects. 

The  specific  name  of  this  insect,  card/aorwm^  signifies  *  of 
the  thistles,'  and  is  given  because  it  can  be  found  upon  that 
plant.  Indeed,  the  majority  of  the  Apions  are  named  after 
the  plants  which  they  principally  frequent.     The  reader  will 
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have  noticed  that  I  have  explained  a  considerable  number  of 
the  names  of  the  insects,  and  that  some  are  left  unexplained. 
The  fiekct  is  that  many  names  have  no  explanation.  Systematic 
entomologists,  when  they  find  new  genera  crowding  on  them, 
are  quite  at  a  loss  for  suitable  names.  They  can  manage 
pretty  well  with  the  specific  name,  because  they  can  take  one 
of  the  chief  characters  which  marks  the  species,  and  give  its 
synonym  in  Greek  or  Latin.  But  this  is  not  to  be  done  with 
the  generic  title,  and  so  they  are  driven  to  various  expedients 
— such  as  calling  a  new  genus  after  the  name  of  some  particular 
friend,  or  a  favourite  child,  or  perhaps  a  pet  dog  or  cat. 
Having  exhausted  their  resources,  there  yet  remains  another, 
which  will  account  for  some  of  the  remarkable  names  which 
we  see  in  entomological  lists.  Cut  up  some  paper  into  small 
squares,  and  write  upon  each  of  them  a  letter  of  the  alphabet 
— a  child's  toy  alphabet  will  answer  still  better.  Take  at 
random  half  a  dozen  letters,  taking  care  to  have  a  vowel  or 
two  among  them,  arrange  them  on  the  table,  and  try  if  they 
can  be  made  into  a  pronounceable  word.  If  not,  take  some  more 
letters  and  try  again ;  and  when  a  word  is  at  last  formed,  there 
is  the  generic  name  ready.  If  a  sort  of  classical  air  be  thought 
necessary,  all  that  is  required  is  to  add  U8  or  um  at  the  end 
of  it. 

Wb  now  come  to  the  Weevils  with  elbowed  antenna?,  the 
first  family  of  which  is  the  Brachyderidae.  In  these  insects 
the  head  is  short,  wide,  and  set  on  the  thorax  without  any 
separate  neck,  a  peculiarity  which  has  gained  for  the  family 
the  name  of  Brachyderidce^  or  *  short-necks.' 

Our  example  of  this  family  is  Sitonea  lineatua,  which  is 
represented  on  Woodcut  XVII.  Fig.  4.  This  genus  is  known 
by  the  possession  of  wings,  the  short  beak,  and  the  third  joint 
of  the  antennae,  which  is  shorter  than  the  second.  About 
fourteen  British  species  of  this  genus  are  acknowledged.  The 
present  species  is  a  pretty  though  not  a  brilliant  insect.  The 
ground  colour  is  black,  but  the  body  is  clothed  above  with 
scales  of  a  warm-brown  hue,  while  the  under  surface  of  the 
body  is  similarly  clothed,  but  with  scales  having  a  silvery 
lustre.  There  is  a  central  furrow  on  the  disc  of  the  thorax,  and 
a   rather  deep   impression  across   its   apex.     The   elytra   are 
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punctured  and  striated,  with  white  interstices  between  the 
striae.  These  white  lines  form  the  distinguishing  characteristic 
of  the  species,  which  is  apt  to  be  very  variable  in  other  respects. 

The  young  entomologist  must  be  very  careful  in  handling 
this  and  other  scale-clad  Weevils,  as  the  scales  are  easily  rubbed 
off,  so  that  nothing  is  seen  but  the  dull-black  of  the  elytra. 
A  roughly-handled  Weevil  is  just  as  imfit  for  the  cabinet  as 
a  butterfly  with  the  rich  plumage  rubbed  from  its  wings. 

All  the  members  of  this  genus  are  injurious  to  the  crops, 
especially  clover  and  peas.  The  generic  name  of  Sitones 
(erroneously  spelt  Sitona  by  some  entomologists)  is  a  Greek 
word  signifying  a  corn-dealer,  and  has  been  given  to  the  Beetles 
in  consequence  of  their  influence  upon  the  harvests. 

In  the  &mily  of  the  Cleonidse,  which  comes  next  in  order, 
the  beak  is  rather  long  and  strong,  and  curved  downwards  in 
some  species  with  a  very  sudden  bend.  In  the  typical  genus 
the  beak  is  larger  than  the  head,  and  has  the  antennsa  set  near 
its  end.  The  body  is  thickly  covered  with  scales,  and  the 
tibiae  have  a  strong  spine  at  the  tip.  Some  of  the  largest 
British  Weevils  are  found  among  the  members  of  this  genus, 
one  of  which,  Cleonua  nebtdoavs,  is  represented  on  Woodcut 
XVII,  Fig.  5.  As  may  be  seen  by  the  line  which  accompanies 
the  figure,  this  is  quite  a  large  Weevil,  sometimes  being  four- 
flfl:hs  of  an  inch  in  length.  As  is  the  case  ¥dth  all  the  members 
of  its  genus,  its  body  is  covered  with  scales,  which  in  this 
species  are  of  an  ashen-grey.  The  beak  is  also  clothed  with 
scales,  with  the  exception  of  a  ridge,  or  keel,  which  runs  along 
its  centre.  The  thorax,  which  has  a  white  streak  on  each  side, 
is  punctured  and  wrinkled,  with  a  short  ridge  in  the  middle, 
and  on  each  side  a  number  of  small  tubercles.  The  elytra  are 
deeply  striated  and  punctated,  and  have  several  spots  and  two 
distinct  bands  denuded  of  scales,  as  may  be  seen  by  reference 
to  the  figure.  The  reader  will  see  from  the  markings  on  this 
insect  how  necessary  is  precaution  in  handling  Weevils,  as  at 
a  very  slight  touch  the  scales  will  fall  off,  and  the  distinctive 
spots  and  bands  be  no  more  distinguished. 

These  are  all  very  hard-shelled  Beetles,  and  require  the  use 
of  a  needle-point  in  order  to  induce  the  fine  entomological  pin 
to  pass  through  their  bodies.     Their  larvae  feed  upon  the  stems 
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of  thistles,  in  which  they  may  be  found.  There  are  four  species 
of  this  genus,  of  which  one  is  exceedingly  rare,  another  suffi- 
ciently rare  to  be  valuable,  while  the'  other  two  are  local,  but 
tolerably  plentiful  in  the  places  to  which  they  take  a  fancy. 
The  present  species  is  moderately  abundant  in  the  New  Forest. 
The  specific  name  of  Tiebuhsue,  or  cloudy,  is  given  to  this 
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Beetle  in  allusion  to  the  colouring  of  the  body.  Like  many 
other  Beetles,  this  species  is  liable  to  some  variety,  the 
scales  of  the  head  and  thorax  sometimes  aBsuming  a  red  hue, 
and  a  line  of  similar  colour  nmning  along  the  suture  of  the 
elytra. 

On  Woodcut  XVIII.  Fig.  1,  is  represented  a  very  fine  example 
of  English  Weevils.     It  is  called  Molytee  germanua,  and  ia  so 
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conspicuous  that  it  cannot  possibly  be  mistaken  if  seen.  This 
genus,  of  which  two  British  species  are  known,  is  distinguished 
by  its  broad,  smooth,  egg-shaped  body,  the  minute  and  scarcely 
visible  scutellum,  and  the  strong  hook  at  the  tip  of  the  tarsi. 
The  colour  of  this  species  is  shining-black,  and  the  thorax  is 
deeply  punctured,  and  marked  with  three  irregular  spots  on 
each  side,  the  spots  being  composed  of  dull-yellow  hairs.  The 
elytra  are  covered  with  many  dull-yellow  spots  and  a  number 
of  shallow  rounded  impressions. 

Both  species  of  Molytes  are  found  in  chalky  districts,  and 
the  present  species  seems  to  be  a  very  local  one,  Kent  and 
Sussex  being  the  places  where  it  has  chiefly  been  found. 

Another  example  of  this  fisimily  may  be  seen  on  Plate  VI. 
Fig.  6.  This  is  the  Beetle  known  by  the  name  of  Phytonomus 
tigrinua^  an  insect  which  is  found  plentifully  at  Dover.  In 
this  genus  the  antennse  have  twelve  joints,  the  scape  being 
clubbed,  and  reaching  to  the  eyes,  the  club  being  oval.  The 
beak  is  twice  as  long  as  the  head,  rounded  and  curved,  the 
elytra  are  thickly  clothed  with  scales,  and  the  tibiae  are  without 
spurs. 

The  insects  of  this  genus  are  remarkable  for  constructing 
pensile  cocoons  when  they  are  about  to  change  into  the  perfect 
state.  One  of  these  cocoons  is  represented  just  below  the 
Beetle.  These  cocoons  are  really  wonderful  examples  of  insect 
art,  and  that  they  should  be  made  by  such  a  creature  as  a  little 
long-bodied  hairy  grub  seems  almost  incredible.  The  form  is 
oval,  and  the  material  is  silken  thread  secreted  by  the  insect. 
The  peculiarity  in  these  cocoons  is  that  they  are  made  of  open 
network,  the  meshes  being  large  enough  to  admit  an  ordinary 
pin.  A  very  good  imitation  of  one  of  these  cocoons  could  be 
made  by  taking  some  galvanised  iron  net,  and  forming  it  into 
an  egg-like  shape ;  for  the  threads  of  the  cocoon  ai'e  in  their 
way  quite  as  strong  as  the  wire.  The  cocoon  represented  in 
the  plate  is  of  the  natural  size. 

The  larva  always  takes  care  to  spin  its  cocoon  on  the  under 
surface  of  a  leaf,  so  that  it  will  not  be  seen  unless  the  leaves  be 
lifted.  As  a  rule,  the  young  entomologist  will  find  that  the 
under  surfaces  of  leaves  will  often  afford  him  a  rich  harvest, 
when  no  sign  of  an  insect  is  to  be  seen  on  the  upper  surface. 
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Fourteen  species  of  this  genus  are  known,  and  all  of  them 
make  similar  cocoons  in  which  to  pass  their  pupal  existence. 

These  are  not  the  only  cocoon-making  Weevils,  for  there  is 
another  genus,  Cionus,  which  is  equally  distinguished  as  an 
architect.  The  cocoon  of  the  Cionus  resembles  in  every  es- 
sential that  of  the  Phytonomus,  but  is  spherical  instead  of  oval. 
These  insects  feed  on  the  mullein ;  and  the  best  plan  to  secure 
the  cocoon  of  the  insect  is  to  find  out  some  place  where 
mulleins  grow,  and  search  them  diligently.  The  Great  Mullein 
{Verbcucum  thapaus),  which  grows  in  waste  grounds,  on  sandy 
or  gravelly  soil,  is  nearly  sure  to  furnish  either  the  Beetle  or 
the  cocoon,  and  perhaps  both.  Mr.  Stephens  states  that  he 
took  all  the  species  of  this  genus  upon  a  single  mullein  plant. 
The  Knotted-root  Figwort  {Scrophularia  nodosa)  is  another  of 
their  favourite  plants.  The  generic  name,  PhytonoTnua^  is 
formed  from  two  Greek  words,  and  signifies  *  herb-grazer.' 

The  next  family  is  that  of  the  Otiorhynchidje.  This  rather 
crabbed  name  is  compounded  of  two  Greek  words,  the  former 
signifying  an  ear  and  the  latter  a  nose  or  snout,  and  is  given  to 
this  &mily  because  the  beak  is  developed  at  each  side  into  a 
flat  ear-like  lobe.  The  beak  is  short  and  stout,  and  the  basal 
joint  of  the  antennae  reaches  beyond  the  eyes  when  directed 
backwards. 

Of  this  family  our  first  example  is  Otiorkynchtts  pidpes, 
which  is  represented  on  Woodcut  XVIII.  Fig.  2.  The  typical 
genus,  to  which  this  insect  belongs,  has  the  antennae  long,  and 
generally  set  on  the  tip  of  the  beak.  The  scutellum  is  often 
absent,  and  where  it  does  exist  is  very  small;  there  are  no 
wings,  and  the  body  is  egg-shaped  and  convex.  In  tliis  genus 
the  ear-like  lobes  projecting  at  the  tip  of  the  beak,  sometimes 
termed  winglets,  are  very  well  developed,  and  can  be  easily 
seen  with  the  aid  of  a  magnifier.  By  these  projections  there  is 
a  deep  groove  in  which  the  antennae  are  set ;  and  in  many  of 
the  species  the  head  has  a  most  curious  resemblance  to  that  of 
a  moose  when  viewed  sideways,  the  resemblance  being  increased 
by  the  hairs  with  which  the  muzzle,  if  we  may  so  call  it,  is 
thickly  set. 

The  insects  of  this  genus  are  very  destructive  to  plants  and 
fruit-trees,  some  species  attaching  themselves  more  particularly 
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to  definite  plants,  but  the  generality  being  in  no  wise  par- 
ticular as  to  the  sort  of  plant,  tree,  or  flower  on  which  they 
feed.  The  present  species  is  very  plentiful,  and  prefers  young 
leaves  to  every  other  kind  of  food.  This  &ct  shows  tliat  it  is 
one  of  the  insects  that  are  found  in  the  spring  time,  and,  by 
beating  whitethorn  hedges  about  April  and  May,  any  number 
can  be  procured.  Although  not  brightly  coloured,  it  is  rather 
a  pretty  Beetle.  Its  colour  is  chestnut-brown,  and  the  elytra 
are  covered  with  a  thick  coating  of  scales,  through  which  a  few 
stiff  and  shining  bristles  project.  They  are  boldly  striated, 
each  stria  being  composed  of  a  series  of  circular  impressions, 
and  between  the  strise  is  a  row  of  elevated,  smooth,  blackish 
tubercles.     The  thorax  is  very  globular  and  thickly  granulated. 

The  scales  which  have  been  just  mentioned  are  found  in  the 
members  of  this  £eanily  generally,  and  are  most  lovely  objects 
when  viewed  under  the  microscope.  The  most  beautiful  of 
these  scales  are  to  be  found  on  the  little  green  Weevils  that  are 
80  plentiful  upon  nettles  and  hedge-side  plants.  Seen  by  the 
unaided  eye,  there  is  nothing  remarkable  about  these  insects, 
which  appear  to  be  simple  dull-green  Beetles ;  but  if  one  of 
them  be  placed  under  the  microscope,  and  viewed  with  a  half- 
inch  glass  with  light  concentrated  on  it  by  a  *  bull's-eye '  lens, 
it  undergoes  a  transformation  like  that  of  Cinderella  when 
touched  by  the  fairy  wand.  The  whole  of  its  body,  head, 
thorax,  and  elytra  is  clad  with  rounded  glittering  scales,  set  in 
regular  order,  the  scales  being  larger  and  fewer  on  the  under 
side  than  on  the  upper  side  of  the  thorax.  Their  colour  is 
gold-green,  the  latter  hue  being  strongest  at  their  tips,  but 
both  colours  shifting  in  accordance  with  the  change  of  light. 
The  elytra  are  wonderfully  beautiful,  for  they  are  boldly  and 
regularly  ridged ;  and  as  each  ridge  is  densely  covered  with 
scales,  the  play  of  coloiur  upon  them  is  really  wonderful.  As  if 
to  give  more  richness  to  the  colouring,  the  elytra  themselves 
are  rich  golden-brown,  which  would  be  very  beautiful  even 
without  the  clothing  of  emerald  scales,  but  which  are  quite 
thrown  into  the  shade  by  the  beauty  of  their  covering. 

Nor  do  the  wonders  of  the  insect  cease  here.  If  a  still 
higher  power  be  used,  one  for  example  which  magnifies  some 
two-hundred  diameters,  each  scale  is  seen  to  be  shaped  with 
the  most  elaborate  care.     The  form  somewhat  resembles  that 
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of  a  battledore  with  the  handle  broken  off,  and  the  head  rather 
rounded.  The  surface  is  covered  with  ridges  as  regular  as 
those  of  the  elytra  from  which  it  came,  and  each  ridge  projects 
a  little  beyond  the  end  of  the  side,  so  as  to  produce  a  series  of 
teeth.  Over  the  whole  of  each  scale  the  light  plays  with  a 
changing  lustre,  and  indeed  each  tiny  scale  seems,  when  greatly 
magnified,  to  reproduce  in  itself  the  splendid  colours  of  the 
entire  insect. 

Several  other  members  of  the  typical  genus  are  well  known 
to  gardeners  from  the  mischief  which  they  do  to  the  flowers  and 
fruits.  For  example,  there  is  the  Q-roovbd  Weevil  {Otio' 
fhynchua  sidccUv^),  which  is  too  plentiful  in  gardens,  and  lias  a 
peculiar  predilection  for  potted  plants,  getting  just  between  the 
root  and  the  stem,  and  nibbling  round  the  plant  until  it  first 
weakens,  and  then  destroys  it.  Owing  to  the  sober-grey 
exterior  of  the  Beetle,  it  is  enabled  to  lie  concealed  on  the 
very  spot  where  it  does  so  much  harm ;  its  egg-shaped  body, 
disguised  with  the  particles  of  earth  which  cling  to  its  scaled 
and  bristly  surface,  looking  more  like  a  dusty  stone  than  an 
insect. 

The  larva  of  this  destructive  Beetle  was  found  by  Messrs. 
Westwood  and  Haworth  busily  engaged  in  devouring  the  roots 
of  a  species  of  Sedum,  which  had  been  potted.  This  larva  is 
rither  long  in  proportion  to  its  width,  and  is  covered  with 
short  stiff  hairs,  by  means  of  which  it  is  able  to  push  its  way 
through  the  earth.  It  lives  but  a  very  little  below  the  surface 
of  the  ground,  and  never  eats  any  portion  of  the  plant  tliat 
makes  its  way  into  the  open  air,  and,  as  it  continues  to 
feed  throughout  the  winter  months,  does  an  enormous  amount 
of  unsuspected  mischief.  It  changes  to  the  pupa  state  about 
May  or  June,  and  assumes  the  perfect  form  in  three  or  four 
weeks. 

Another  of  these  Beetles  is  popularly  known  by  the  name  of 
Apricot  Weevil  (Otiorhynchus  tenebrico8U8\  because  it  chiefly 
attacks  those  fruit-trees  which  are  nailed  against  the  wall, 
the  apricot  often  suffering  direfuUy  from  its  inroads.  This 
Beetle  is  pitchy-black  and  rather  shining ;  and,  when  examined 
through  a  lens,  the  head,  thorax,  and  elytra  are  seen  to  be 
thickly  granulated,  while  on  the  elytra  are  also  regular  rows  of 
punctures.     It  may  seem  strange,  but  it  really  is  the  case  that 
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these  striae,  composed  of  tiny  punctures,  are  more  apparent  to 
the  naked  eye  than  under  the  lens,  which  brings  out  the  granu- 
lations in  bold  relief,  and  throws  the  pimctures  into  the  shade. 

If  the  Beetle  be  examined  sideways  and  turned  gradually 
round,  a  narrow  line  of  warm-chestnut  appears  near  the  edge 
of  the  elytra,  always  shifting  as  the  body  of  the  insect  revolves. 
When  the  Beetle  is  placed  under  the  microscope,  and  a  half- 
inch  power  brought  to  bear  on  it,  this  chestnut  hue  is  seen  to 
be  occasioned  *by  a  number  of  short  reddish  bristles,  which, 
when  viewed  from  above,  are  too  few  to  have  any  perceptible 
eflfect  on  the  pitchy-black  of  the  body ;  but,  when  seen  in  pro- 
file, so  that  a  number  of  them  are  brought  into  the  field  of 
view,  are  able  to  assert  themselves  and  develope  their  colour. 
The  reader  may  easily  see  a  parallel  case  by  looking  at  the 
back  of  the  hand  first  from  above,  and  then  by  viewing  it  side- 
ways against  the  light.  In  the  first  case  the  hairs  scattered 
over  the  surface  almost  escape  observation,  while  in  the  latter 
case  they  assume  quite  an  important  aspect.  The  bristles  of 
this  Beetle,  by  the  way,  are  easily  rubbed  oflf,  and  therefore  the 
chestnut  line  is  not  seen  to  advantage  except  in  young  speci- 
mens that  have  been  carefully  handled,  as  is  the  case  with  the 
example  from  which  I  write  this  description. 

It  is  common  in  hedges,  and  there  does  no  great  harm,  but 
when  it  takes  to  invading  our  orchards,  its  presence  cannot  be 
permitted.  It  is  fond  of  lurking  under  the  loose  bark  of  grape- 
vines, in  the  earth  around  the  roots  of  the  fruit-trees,  along 
the  bases  of  the  walls,  and  in  old  nail-holes.  All  these  places 
should  be  searched,  the  base  of  the  walls  well  drenched  occa- 
sionally with  tobacco-water,  the  loose  bark  stripped  from  the 
vines,  and  the  nail-holes  stopped  with  mortar.  In  the  present 
genus,  as  now  restricted,  eighteen  British  species  are  acknow- 
ledged. 

Next  comes  the  family  of  the  Erirhinidae.  This  name  is 
compounded  from  two  Greek  words,  which  signify  '  long- 
beaked,'  and  is  given  to  the  family  because  their  beaks  are  of 
considerable  length,  nearly  as  long  indeed  as  the  thorax. 
The  first  pair  of  legs  are  set  very  close  to  each  other. 

On  Plate  VI.  Fig.  7,  may  be  seen  one  of  the  Beetles 
belonging  to  this  family,  together  with  the  home  in  which  it 
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resides  while  in  the  larval  state.  Its  name  is  Lixua  bicolor. 
The  genus  to  which  this  insect  belongs  is  known  by  its 
elongated,  narrow,  cylindrical  body,  its  long  and  nearly 
straight  beak,  and  the  sharp  and  strong  hook  at  the  end  of  the 
tibise.  Tliis  singularly  beautiful  insect  derives  its  name  of  6i- 
eolor,  or  two-coloured,  from  the  hue  of  the  body,  which  is 
clothed  with  thick  scarlet  and  yellow  down.  This  splendid 
coat,  however,  is  easily  rubbed  off,  and  hence  it  is  difficult  to 
obtain  a  specimen  in  really  good  condition.  Thistles  and  ge- 
raniums form  the  usual  habitation  of  this  Beetle,  which  burrows 
into  the  interior  of  the  stem,  and  there  remains  until  it  has 
undergone  its  changes.  Deal  is  one  of  the  places  where  this 
beautiful  Beetle  is  found ;  and  the  best  mode  of  obtaining  good 
specimens  is,  therefore,  to  examine  carefully  the  roots  and 
stems  of  the  plants  on  which  it  feeds,  and  if  a  swelling  should 
appear  on  any  of  them,  to  pull  up  the  plant,  take  it  home,  and 
keep  it  alive,  if  possible,  until  the  Beetle  makes  its  appear- 
ance. Owing  to  the  extreme  delicacy  of  the  downy  coat,  the 
laurel-bottle  is  needed  for  the  various  Lixi,  as,  if  left  to  run 
about  in  a  box  or  bottle,  they  would  sadly  damage  their 
beautiful  clothing.  Even  when  the  fatal  bottle  has  received 
them,  care  should  be  taken  that  it  be  carried  steadily,  so  as  to 
avoid  shaking  the  delicate  insect  against  its  sides. 

Mr.  Hope  mentions  in  his  MS.  notes  that  he  has  taken 
two  species  of  Lixus — namely,  Lixua  paraplecticus^  a  wonder- 
fully long  and  thin  Beetle,  and  Lixus  angustatus — near  Oxford, 
both  on  flags  growing  in  the  Isis. 

Ok  Woodcut  XVIII.  Fig.  3,  is  seen  a  magnified  representa- 
tion of  another  Beetle  belonging  to  this  family.  Its  name  is 
Pissodes  pini.  This  genus  has  the  beak  quite  as  long  as  the 
thorax,  and  the  body  is  egg-shaped,  but  long  in  proportion  to 
its  diameter.  The  species  which  is  represented  in  the  illustra- 
tion is  a  northern  insect,  and  is  found  in  Scotland,  where  it  is 
plentiful  among  fir-trees.  It  is  a  handsome  Beetle,  its  colour 
being  rich  red-brown,  variegated  with  golden  spots. 

Mr.  Rye  describes  the  liabits  of  this  insect  in  the  following 
words : — *  Pissodes  .  .  .  frequents  pine  forests,  one  species,  Pi«- 
sodes  plnlj  abounding  in  many  parts  of  Scotland,  where  I  have 
seen  the  female  with  lier  rostrum  deeply  buried  in  the  soft  part 
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between  the  outer  bark  and  solid  timber  of  fresh-cut  fir-trees. 
In  the  hole  thus  formed  an  egg  is  deposited,  the  larva  proceed- 
ing from  which  eats  galleries  imder  the  bark  until  it  is  full- 
grown,  when  it  closes  its  retreat  with  particles  of  wood,  grass, 
&c.,  and  changes  to  a  pupa.  The  perfect  insects  .  .  .  cling 
very  tightly  to  the  fingers  when  handled.'  The  name  Piasodes 
is  formed  from  a  Greek  word  signifying  pitch,  and  is  given  to 
these  insects  because  they  inhabit  the  fir-tree. 

Thebe  is  an  insect,  belonging  to  the  same  family,  which  is 
too  well  known  to  gardeners  by  the  name  of  Apple  Weevil 
(Anthonomibs  pomorum).  Unlike  the  Weevils  which  attack 
the  roots  and  stems  of  plants,  this  insect  confines  itself  to  the 
flowers,  a  circumstance  which  has  caused  entomologists  to  give  it 
and  its  kin  the  name  o{  Anthonomu8y  or  *  flower-dweller.'  In  this 
genus  the  body  is  egg-shaped  and  convex,  but  rather  long,  the 
tibise  are  widened  in  the  middle,  and  the  femora  are  toothed. 
The  insect  is  represented  on  Woodcut  XVIII.  Fig.  4,  the  form 
of  the  antenna  is  shown  at  c,  the  maxillary  palpus  at  (2,  and 
the  labial  palpi  at  e. 

The  colour  is  brown  mottled  with  chestnut,  and  on  the  elytra 
is  a  bold  white  mark  much  like  the  letter  V.  This  Beetle  may 
be  found  in  the  winter  time  under  the  bark  of  trees,  and  if 
touched  will  at  once  drop  to  the  ground,  where  it  can  hardly 
be  seen.  Towards  the  beginning  of  March-  the  time  depending 
much  on  the  state  of  the  weather — the  Apple  Weevil  awakes 
from  its  dormant  state,  and  flies  abroad  in  search  of  a  mate. 
The  future  proceedings  of  the  insect  have  been  admirably  told 
by  Mr.  E.  Newman,  in  his  *  Letters  of  Busticus ' : — 

*  By  the  time  the  female  is  ready  for  the  important  task  of 
depositing  her  eggs,  the  spring  has  considerably  advanced,  the 
apple-buds  have  burst,  and  the  little  bimches  of  blossom  are 
readily  to  be  distinguished.  The  Weevil  soon  finds  out  these, 
and,  selecting  a  blossom  every  way  to  her  mind,  commences  her 
operations.  The  beak  or  trunk,  before  alluded  to,  is  furnished 
at  its  extremity  with  short  teeth  or  mandibles :  with  these 
she  gnaws  a  very  minute  hole  into  the  calyx  of  the  future  blos- 
som, and  continues  gnawing  until  the  trunk  is  plunged  in  up 
to  her  eyes ;  the  trunk  is  then  withdrawn,  and  the  hole  ex- 
amined with  careful  scrutiny  by  the  introduction  of  one  of  her 
feelers,  or  outer  prongs  of  her  trident.     If  it  seem  to  require 
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any  alteration,  the  trunk  goes  to  work  again,  and  again  the 
feelers ;  at  last,  being  fully  satisfied  that  the  work  is  well  ac- 
complished, she  turns  about,  and,  standing  with  the  extremity 
of  her  abdomen  over  the  hole,  thrusts  into  it  her  long  oviposi- 
tor, an  instrument  composed  of  a  set  of  tubes  retractile  one 
within  the  other,  and  deposits  a  single  egg  (never  more)  in  the 
very  centre  of  the  future  flower.  Another  examination  with 
her  feelers  now  takes  place ;  and  when  she  is  thoroughly  satis- 
fied that  all  is  right,  away  she  flies  to  perform  the  same  opera- 
tion again  and  again,  never  tiring  while  she  has  an  egg  to  lay. 

*  The  bud  continues  to  grow  like  the  other  buds ;  the  little 
perforation  becomes  invisible.  By  and  by  the  egg  bursts,  and 
out  comes  a  little  white  maggot,  with  neither  legs  nor  wings. 
This  maggot,  directly  it  is  hatched,  begins  to  devour  the  yoimg 
and  tender  stamens ;  next  to  these  the  style  is  attacked,  and 
eaten  down  to  the  fruit,  the  upper  part  of  which  is  quickly 
consumed :  the  maggot  is  then  full-fed  ;  it  casts  its  skin,  be- 
comes a  chrysalis,  and  lies  perfectly  still.  Up  to  this  time  the 
blossom  has  continued  healthy,  no  trace  of  the  enemy  being  to 
be  discovered  without ;  but  when  the  neighbouring  blossoms 
are  expanding  their  petals  to  the  genial  breath  of  spring,  those 
of  the  mutilated  bud  remain  closed,  and  retain  the  arched, 
balloon-like  appearance  of  a  bud  about  to  burst.  For  a  few 
days  they  preserve  their  lovely  pink  colour,  and  then,  by 
degrees,  fade  to  dingy-brown.  In  this  state  they  remain  until 
the  other  apples  are  well  knit ;  and  then  the  damaged  blossoms, 
by  their  decided  contrast,  appear  very  conspicuous.  On  open- 
ing these  brown,  or  rather  rust-coloured,  blossoms  between 
June  10  and  15,  the  chrysalis  will  be  found  to  have  changed  to 
a  perfect  Beetle,  similar  to  its  parent,  above  described,  which, 
had  it  been  left  to  itself,  would  in  a  few  days  have  eaten  its 
way  through  the  weather-beaten  case  of  dried  petals  and  left  its 
prison-house,  flying  about  to  take  its  pleasure,  until  the  chilly 
winds  of  autumn  should  drive  it  to  its  winter  habitation  imder 
the  bark.' 

The  insect  also  conceals  itself  under  stones,  sticks,  leaves,  or 
other  rubbish  lying  under  the  trees,  so  that  the  gardener  who 
cares  for  his  fruit-trees  will  do  well  to  scrape  together  all  these 
sticks  and  leaves,  and  bum  them  about  the  beginning  of 
February.     Five  English  species  belong  to  this  genus. 

M  2 
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We  now  come  to  a  Beetle  which  has  doubtlessly  annoyed 
many  of  my  readers,  especially  if  they  should  happen  to  be,  or 
to  have  been,  schoolboys.  When  cracking  a  filbert  after  the 
primitive  fashion,  it  is  by  no  means  pleasant  to  find  the  shell 
of  the  nut  yield  sooner  than  expected,  and  the  mouth  filled 
with  a  bitter  black  powder,  instead  of  the  richly-flavoured 
kernel.  There  are  few  things  nastier  in  their  way  than  such  a 
nut,  and  the  fault  lies  entirely  with  the  Nut  Wbkvil  {BcUaninus 
niLCum),  a  figure  of  which  is  given  on  Woodcut  XVI 11.  Fig.  5. 
This  is  a  very  curious  Beetle,  its  beak  being  as  fine  as  a  needle, 
very  long  and  very  much  curved,  so  that  the  insect,  when 
viewed  in  profile,  looks  something  like  a  shoemaker's  awl.  A 
much  magnified  view  of  the  head  and  beak  is  given  on 
Woodcut  XV*.  Fig.  a. 

This  genus  is  at  once  known  by  the  long  and  slender  beak, 
which  is  nearly  as  long  as  the  triangular  body.  The  antennse 
are  set  in  the  middle  of  the  beak.  The  present  species  is  rather 
prettily  coloured.  The  general  colour  is  soft-brown,  but  the 
elytra  have  a  nearly  white  mark  shaped  like  the  letter  U,  its 
outlines  being  defined  by  two  black  bands.  The  scutellum  is 
white.  These  colours  are  produced  by  the  clothing  of  down 
with  which  the  insect  is  covered,  and  when  the  down  is  rubbed 
off,  the  Beetle  becomes  nearly  black. 

The  life  story  of  this  Beetle  is  very  simple.  As  soon  as  the 
nut  blossom  has  fallen,  and  the  fruit  has  fairly  *  set,'  the  female 
Weevil  begins  her  work.  She  bores  a  hole  into  the  young  and 
still  soft  fruit,  and  in  the  hole  she  deposits  a  single  egg^  re- 
peating the  process  until  she  has  disposed  of  her  whole  stock 
of  eggs.  Her  business  in  life  is  now  finished,  and  she  dies. 
Meanwhile,  the  eggs  are  hatched,  and  the  young  larvae  begin 
to  feed  on  the  substance  of  the  nut,  carefully  avoiding  a  vital 
part,  80  that,  to  all  external  appearances,  the  nut  is  perfectly 
sound  and  good,  though  three-quarters  of  its  substance  may 
have  been  eaten  by  the  larva — the  little  white,  fat-bodied 
grub  which  we  all  know  so  well.  As  soon  as  the  larva  is  full- 
fed,  it  nibbles  a  round  hole  through  the  shell  of  the  nut, 
escapes  through  it  and  falls  to  the  ground,  into  which  it  wriggles 
its  way,  and  then  undergoes  its  transformations. 

As  the  grub  is  concealed  within  the  nut  until  all  the  mis- 
chief is  done,  there  is  scarcely  any  possibility  of  checking  the 
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eviL  It  has  been  Buggested  that,  as  the  nute  which  have  been 
attacked  by  this  Beetle. become  rather  loose  on  their  stems,  the 
branches  should  be  beaten  before  the  nuts  are  ripe,  and  all  the 
fruit  tiiat  foils  should  be  burned.  Bight  species  of  this  genus 
are  known.  The  larva  of  the  Nut  Weevil  is  shown  on  Woodcut 
XVIII.  Fig.  i,  and  the  pupa  at  /.    The  name  BtUanintts  is 


derived  from  a  Greek  word,  signifying  an  acorn,  because  the 
acorn  as  well  as  the  nut  is  attacked  by  species  of  the  same 
genus. 


The  genus  Tychius  has  also  a  long  beak,  but  the  body  ia 
rounded  and  oval  instead  of  triangular,  and  the  thorax  is  nearly 
globular.  An  example  of  this  genus,  Tychius  venuatua,  is 
given  on  Woodcut  XIX.  Fig.  1,     These  are  all  pretty  insect^ 
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their  bodies  being  thickly  clothed  with  variously  coloured 
scales.  The  present  species  is  one  of  the  prettiest  of  them, 
although  its  colours  are  not  brilliant.  The  upper  part  of  the 
body  is  covered  with  ashen-grey  scales,  the  elytra  being  striated 
and  punctated,  with  very  narrow  and  delicate  white  longitu- 
dinal streaks.  Beneath,  it  is  pure  white.  This  seems  to  be 
rather  a  local  insect,  but  is  foimd  plentifully  in  certain  spots, 
of  which  Darenth  Wood  is  one.  It  frequents  plants  of  the 
vetch  tribe,  and  has  been  taken  on  the  broom. 

Wb  now  come  to  a  strange  genus  of  Weevils,  strange  in  their 
forms,  and  strange  in  their  ways.  They  are  all  very  tiny 
Beetles,  rarely  more  than  the  tenth  of  an  inch  in  length,  and 
generally  much  less.  The  femora  of  the  hind  legs  are  ex- 
ceedingly thick  and  strong,  and  the  Beetle  uses  them  for  leap- 
ing, an  exercise  which  it  pursues  with  wonderful  agility. 

From  this  peculiarity,  the  genus  is  named  Orchestes,  a  word 
which  signifies  ^leaper.'  One  of  these  Beetles,  Orchestes  fag'i, 
a  name  which  may  be  translated  as  <  beech-hopper,'  is  repre- 
sented on  Woodcut  XIX.  Fig.  2,  its  head  is  shown  at  Fig.  6, 
and  its  hind  leg  at  Fig.  c. 

Small  as  are  these  Beetles,  they  are  able  to  do  a  vast  amoimt 
of  harm,  not  so  much  in  their  perfect  as  in  their  larval  state. 
The  larvsB  of  this  genus  are  long  and  flat,  as  is  necessary  for 
their  mode  of  life.  They  burrow  into  the  leaves  of  various 
trees,  penetrating  between  the  upper  and  under  layer  of  the 
leaf,  and  feeding  on  the  *  parenchyma,'  a  soft  green  substance 
that  lies  between  them.  Mr.  Curtis  mentions  some  observa- 
tions which  he  made  on  the  habits  of  the  insect  which  we  have 
taken  as  our  example : — 

^In  1832,  Lord  Famham  informed  me  that  the  beech-trees 
on  his  estate  in  Cavan,  Ireland,  had  for  the  last  three  or  four 
years  suffered,  not  only  in  appearance,  from  the  leaves  being 
partially  blighted  by  a  species  of  these  insects,  Orchestes  fagi, 
in  June  and  the  beginning  of  July,  when  they  assumed  an 
autunmal  appearance,  but  the  general  health  of  the  trees 
seemed  to  be  considerably  impaired.  It  appeared  that,  on  the 
bud  opening,  it  was  immediately  occupied  by  the  Orchestes, 
which  perforated  the  leaves,  and  to  so  great  an  extent  that 
scarcely  a  tree  escaped. 


THE  CRYPTORHYNCHIDiE.  183 

^On  June  10,  in  the  previous  year,  in  a  ramble  through  the 
New  Forest,  I  observed  that  the  leaves  of  the  trees  looked  very 
brown,  and  those  of  the  beech  were  quite  blistered.  This  I  at  first 
attnbuted  to  the  severe  frost  we  had  in  the  morning  of  May  6, 
but  on  examining  them  I  found  a  larva  inclosed  in  each  leaf, 
wldch  in  a  short  time  clianged  to  Orchestea  fagi ;  so  that  at 
the  period  when  Lord  Famham  observed  it  in  Ireland,  this 
Beetle  seems  to  have  been  equally  abimdant  in  England.' 

Twelve  species  of  this  genus  are  known  in  England,  and 
most  of  them  are  named  after  the  trees  which  they  inhabit. 
Many  more  species  are  described  by  the  older  entomologists, 
but  it  has  now  been  ascertained  that  many  supposed  species 
are  nothing  but  varieties,  our  present  example  having  been 
described  under  five  names.  The  colour  of  this  species  is  black, 
with  the  exception  of  a  reddish  down  scattered  rather  sparingly 
over  the  elytra.  It  is,  however,  a  variable  insect,  sometimes 
having  the  downy  clothing  green  instead  of  red. 

Wb  now  come  to  a  family  of  Weevils  called  Gryptorhynchidse. 
This  name  is  composed  of  two  G-reek  words,  signifying  ^hidden 
snout,'  and  is  given  to  this  group  of  Beetles  because  they  have 
the  beak  bent  downwards,  and  capable  of  being  received  into  a 
groove  on  the  under  side  of  the  body.  This  attitude  is  as- 
sumed when  the  Beetle  is  in  repose  or  alarmed.  On  Woodcut 
XIX.  Fig.  4,  is  represented  one  of  these  insects,  named  Ccdiodea 
qiLercuSy  the  head  of  which  is  shown  at  Fig.  a.  In  this  genus 
the  hollow  in  which  the  beak  lies  is  between  the  first  and 
middle  pairs  of  legs,  and  it  is  on  account  of  this  channel  that 
the  name  Cceliodes,  or  *  hollowed,'  has  been  given  to  the  genus. 

These  are  all  very  little,  dumpy-bodied,  sober-coloured 
insects,  and,  when  placed  under  the  microscope,  they  bear  a 
curious  resemblance  to  the  apteryx,  whose  roimd  body  and  long 
curved  beak  almost  exactly  reproduce  the  form  of  the  Weevil. 
They  are  generally  to  be  found  on  nettles,  and  can  be  taken  with 
the  sweep-net.  Owing  to  the  rotundity  of  their  bodies,  they  are 
very  difficult  subjects  for  the  setting  board.  Moreover,  in 
death,  the  head  always  bends  itself  downwards,  and  the  beak 
tucks  itself  so  firmly  into  its  groove,  that  to  bring  it  out  with- 
out injuring  the  insect  is  no  easy  matter. 

Although  this  species  is  not  a  brilliantly-coloured  one,  it  is 
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very  pretty  when  viewed  through  a  lens.  The  colour  is  pitchy- 
black,  the  head  and  thorax  being  thickly  granulated.  The 
elytra  arc  striated  and  punctated,  and  are  variegated  by  a  few 
whitish  patches.  The  under  surface  of  the  body  is  clothed  with 
white  down.  As  its  specific  name  implies,  it  is  to  be  found 
upon  the  oak. 

OuB  next  example  of  this  family  is  Oix)bites  cyaneas.  The 
genus  is  known  by  its  globular  and  polished  body,  and  the 
short  groove  on  the  chest.  The  insect  which  is  figured  is  the 
only  British  species  of  its  genus,  and  is  by  no  means  common. 
Vetches  are  good  localities  for  it,  and  it  has  been  found  on 
willows  and  in  hedgerows.  Its  colour  is  very  dark-blue,  and 
it  has  a  curious  way  of  avoiding  observation  if  alarmed.  As 
the  reader  may  see  by  reference  to  the  illustration,  its  legs  are 
rather  long  in  proportion  to  its  body;  yet,  it  possesses  the 
power  of  packing  them  so  tightly  under  its  body,  that  it  looks 
more  like  a  dry  polished  Oded  than  an  insect,  and,  in  order  to 
assist  the  deception,  it  is  instinctively  taught  to  remain  per- 
fectly still  as  long  as  any  sign  of  danger  remains.  The  generic 
name  Orol/Uea  is  G-reek,  and  signifies  ^  vetch-eating,'  and  the 
specific  name  cyaneua  signifies  ^  dark-blue,'  so  that  both  titles 
are  perfectly  appropriate. 

Omitting  of  necessity  several  genera  of  these  insects,  we 
come  to  one  which  is  among  the  most  destructive  of  the  group. 
This  is  the  EiCB  Weevil  {Sitophilus  oryzoe),  which  is  shown 
on  Woodcut  XIX.  Fig.  5.  The  generic  name  of  SitopMLus 
signifies  *  grain-lover,'  and  is  given  to  the  insect  on  account  of 
the  terrible  havoc  which  it  makes  in  corn-stores.  It  belongs 
to  the  family  CalandridsB,  of  which  there  is  only  one  British 
genus,  that  which  has  just  been  mentioned.  In  this  family  the 
antennse  have  eight  ..joints,  the  last  joint  being  large  and 
rounded.  The  body  is  rather  flat,  and  the  elytra,  which  are 
boldly  striated,  do  not  quite  cover  the  end  of  the  abdomen. 
There  is  another  species,  the  Corn  Weevil  (Sitophilua  grana- 
idus),  wliich  feeds  upon  com  as  the  present  species  does  on 
rice.  The  Eice  Weevil  is  distinguished  by  having  four  red 
spots  on  the  elytra,  the  Com  Weevil  being  altogether  dusky- 
red. 
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Like  the  Nut  Weevil,  these  insects  do  their  destructive  work 
in  secret,  and  there  is  no  finding  out  the  mischief  until  it  is 
too  late.  The  mother  Weevil — tiny  herself — inhabits  a  tiny 
hole  in  a  grain  of  com,  and  therein  deposits  a  single  egg.  The 
larva  is  soon  hatched  from  the  egg,  and  sets  to  work  at  feeding 
in  the  interior  of  the  grain,  the  whole  of  which  it  consumes, 
leaving  the  exterior  untouched,  so  that  the  grain  appears  quite 
soimd.  Of  course,  the  damaged  grain  is  lighter  than  the  sound 
one,  the  body  of  the  larva  not  compensating  in  weight  for  the 
amount  of  substance  devoured  by  it ;  and,  if  the  com  be  thrown 
into  water,  the  damaged  com  will  rise  to  the  surface,  and  may 
be  skimmed  off  and  burned.  As,  however,  damaged  com  and 
rice  can  both  command  a  sale,  and  as  all  damaged  grain  is 
not  attacked  by  the  Weevil,  the  dealers  will  seldom  employ 
such  a  measure  ;  though  to  destroy  all  the  light  com  for  the 
sake  of  killing  the  Weevils  would  in  the  long  rim  be  more 
profitable  than  keeping  it  for  sale  and  allowing  the  Weevils 
to  live. 

The  destruction  wrought  by  these  tiny  foes  can  scarcely  be 
over-estimated,  but  some  idea  of  it  may  be  estimated  from  the 
following  statements  which  were  made  at  the  Entomological 
Society,  April  4,  1870.  Seventy-four  tons  of  Spanish  wheat 
had  been  carefully  sifted  or  *  screened '  to  separate  the  Weevils 
from  it,  and  out  of  this  quantity  ten  hundredweight  of  Weevils 
were  sift^.  Again,  one  hundred  and  forty-five  tons  of  Ameri- 
can maize  were  subjected  to  the  same  process,  and  at  two  siftings 
a  ton  and  three-quarters  of  Weevils  were  removed.  Now,  each 
of  these  Beetles  had  consumed  several  times  its  own  weight  of 
com  before  it  attained  the  perfect  state ;  and  the  reader  may  see 
that,  if  the  grain  had  been  subjected  to  the  water-test  and  the 
light  portion  burned,  the  proprietor  would  have  saved  the  cost 
of  some  two  tons  of  com,  instead  of  all  owing  it  to  be  eaten  by 
these  insect  devourers,  the  stock  of  whom  increased  in  propor- 
tion to  the  diminution  of  the  stores.  It  is  rather  a  remarkable 
fact  that  all  these  Beetles  were  Eice^  and  not  Com  Weevils, 
although  there  was  no  rice  among  the  grain  which  they  so 
seriously  damaged. 

The  larva  of  these  Beetles  is  very  short,  fat,  and  thick,  and 
has  two  recurved  hooks  at  the  end  of  the  body.  It  remains 
inside  the  grain  throughout  its  larval  and  pupal  life. 
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There  has  been  some  controversy  among  systematic  entomo- 
logists with  regard  to  the  insects  which  come  next  in  order. 
Some,  thinking  that  they  ought  to  form  a  separate  group,  have 
given  them  the  name  of  Xylophagi,  i.e.  ^  timber-eaters  ; '  while 
others  have  contended  that  they  are  really  Weevils,  and  ought 
to  form  the  last  family  of  that  group.  The  weight  of  opinion 
seems  to  be  on  the  latter  side,  and  we  will  therefore  take  some 
examples  of  the  family  of  Weevils,  called  Hylesinidse,  i.e. 
^  wood-devourers.'  The  name  is  a  very  appropriate  one,  as  we 
shall  presently  see. 

In  this  family  of  Weevils  the  head  has  but  a  very  short  beak, 
and  is  globular  in  shape  and  deeply  simk  in  the  thorax.  The 
antennae  are  elbowed,  and  have  a  long  basal  joint  and  a  flattened 
club.  The  front  tibiae  are  broad  at  the  tip,  and  used  for  dig- 
ging purposes,  and  the  mandibles  are  short,  strong,  sharp,  and 
triangular.  They  are  all  timber-feeders,  and  sometimes  work 
terrible  destruction  in  the  forests,  even  when  the  trees  are  still 
living. 

OuB  first  example  of  this  insect  is  called  Hylesmus  crenatua^ 
and  is  represented  on  Woodcut  XX.  Fig.  1.  This  genus  may 
be  known  by  the  long  oval  club  of  the  antennae,  and  the  slight 
spurs  of  the  tibiae.  The  colour  of  this  insect  is  black,  the 
thorax  is  thickly  and  boldly  punctured.  The  elytra  are  pitchy- 
black,  and  are  both  striated  and  ^  crenated,'  i.e.  covered  with 
marks  like  parts  of  circles.  From  this  peculiarity,  the  insect 
has  derived  its  specific  title,  crenatua.  The  interstices  between 
the  striae  are  wrinkled.  The  body  is  covered  with  down,  and 
rather  elongated.  This  is  not  a  very  common  insect,  but  may 
be  foimd  imder  the  bark  of  old  trees.  Four  species  of  this 
genus  inhabit  England. 

On  Woodcut  XX.  Fig.  2,  is  shown  the  most  destructive 
wood-eating  Beetle  that  we  have  in  this  country.  Its  name  is 
Scolytua  destructor,  and  a  very  appropriate  name  it  is,  the 
generic  name  being  of  Greek  origin,  and  referring  to  the  wind- 
ing passages  or  burrows  which  it  makes  when  in  the  larval 
state,  and  the  specific  name  explaining  itself.  There  are  six 
species  of  British  Scolyti,  but  the  present  example  serves  as 
tiie  best  type  of  the  whole  genus.     This  genus  is  distinguished 
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by  the  shape  of  its  body,  which  is  obliquely  cut  off  behind,  and 
by  the  club  of  the  antennas,  which  ie  three-jointed,  solid,  and 
flattened.     The  last  joint  but  one  of  the  tarsus  is  cleft. 

The  colour  of  our  epecies  is  slightly  variable,  but  is  mostly 
as  follows  :~The  head  is  black,  wrinkled  longitudinally,  and 
the  thorax  is  very  large  in  proportion  to  the  size  of  the  insect, 


and  is  covered  with  very  small  punctures.  The  elytra  are 
sometimes  black,  sometimes  pitchy,  and  sometimes  bright- 
chestQiit,  and  are  striated,  the  spaces  between  the  strite  being 
punctured.  So  much  for  the  appearance  of  this  Beetle — we 
will  now  proceed  to  its  history, 

When  the  mother  Scolytus  is  about  to  deposit  her  eggs,  she 
flies  to  a  tree,  and  searches  about  the  bark  for  a  favourable 
spot.     Having  found  it,  uhe  sets   to  work  and  gnaws  a  hole 
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completely  through  the  bark,  until  she  gets  between  the  bark 
and  the  solid  wood.  She  next  drives  a  tunnel,  scarcely  wider 
than  her  0¥m  body,  and  then  goes  back  along  the  tunnel,  and 
deposits  her  eggs  along  it.  In  many  cases  she  exliausts  all  her 
life-powers  in  the  effort,  and  dies  before  she  can  entirely  escape 
from  the  burrow,  the  entrance  of  which  is  stopped  up  by  her 
body,  so  that  no  foe  can  enter. 

The  eggs  are  soon  hatched,  and  then  the  larvae  begin  their 
destructive  work.  They  feed  on  the  soft  inner  bark,  and  each 
larva,  as  it  feeds,  instinctively  turns  itself  at  right  angles  to  the 
burrow  in  which  it  was  hatched,  and  gnaws  for  itself  a  tunnel, 
which  widens  in  proportion  to  the  growth  of  the  larva.  These 
burrows  extend  for  an  inch  and  a  half  or  two  inches  in  length, 
and  the  result  is,  that  a  piece  of  bark,  some  three  inches  or 
more  in  diameter,  is  completely  severed  from  the  tree  and  can 
no  longer  perform  its  office.  At  the  ¥ddened  end  of  the  burrow 
the  larvae  assume  the  pupal  form,  and,  after  imdergoing  their 
change  into  the  perfect  insect,  gnaw  their  way  through  the 
bark,  and  are  ready  to  lay  the  foundations  of  new  colonies. 

When  a  great  number  of  these  insects  bore  into  a  tree,  they 
often  destroy  it  entirely,  the  bark  being  separated  as  com- 
pletely from  the  wood  as  turf  is  severed  from  the  ground  when 
the  spade  is  passed  under  it.  There  is  a  tree — or  rather,  what 
was  a  tree — standing  within  a  few  yards  of  my  house,  which 
has  been  killed  by  the  Scolytus.  The  whole  of  the  bark  has 
peeled  off,  and  nothing  is  left  but  the  naked  wood,  scored  all 
over  with  the  radiating  tunnels  of  the  destroying  insect. 

Should  the  reader  wish  to  examine  this  insect  for  himself, 
he  will  find  no  difficulty  in  so  doing.  He  has  only  to  visit  any 
place  where  elm-trees  grow,  and  he  is  nearly  sure  to  find  the 
Scolytus  under  the  bark.  August  is  perhaps  the  best  time  for 
the  purpose,  as  then  the  perfect  insects,  the  larvse,  and  the 
pupae  can  be  discovered.  The  larva  is  white,  thick,  and  fleshy, 
the  back  is  deeply  wrinkled — ^probably  to  aid  the  creature  in 
forcing  its  way  through  the  wood,  this  being  an  absolute  con- 
dition of  existence.  It  cannot  remain  in  the  same  place, 
because  it  grows  so  fast  that  the  unyielding  substances  around 
would  not  permit  its  increase  in  size,  and  it  would  in  conse- 
quence soon  perish.  It  is  forced,  therefore,  to  push  itself 
onwards,  and  to  occupy  the  space  which  was  originally  filled 
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by  the  wood  and  bark  on  which  it  has  fed,  and  for  this  purpose 
the  bold  wrinklings  of  the  upper  sur&ce  afford  as  useful  means 
of  progression  to  the  insect  as  the  ventral  scales  of  the  snake 
do  to  the  reptile.  The  head  is  hard  and  scaly,  and  the  jaws 
are  exceedingly  powerful.  One  of  these  larvae  is  shown  on 
Woodcut  XX.  Fig.  c. 

When  nearly  full-fed,  the  greater  number  of  the  larvae 
burrow  directly  into  the  tree,  making  holes  about  half  an  inch 
in  depth,  at  the  bottom  of  which  they  are  quite  safe,  even 
though  the  bark  should  fall  off,  as  is  often  the  case.  They  are, 
further,  protected  from  weather  and  the  eyes  of  hungry  birds 
by  the  '  frass,'  or  digested  remains  of  the  wood,  which  fills  up 
the  tunnel  behind  the  larva.  It  is  much  doubted  whether  the 
Scolytus  ever  attacks  a  healthy  tree,  principally,  as  is  con- 
jectured, because  in  such  trees  the  burrows  of  the  insects  are 
filled  with  sap,  which  not  only  drives  out  the  Beetles,  but  pre- 
vents their  eggs  from  being  hatched.  Still,  when  a  tree 
becomes  unhealthy,  the  attacks  of  the  Scolytus  prevent  it  from 
recovering  itself ;  and  such  serious  damage  has  been  done  by 
this  insect  to  our  trees,  especially  the  elms  in  and  about 
London,  that  the  attention  of  entomologists  has  long  been 
directed  to  the  subject,  in  hopes  of  discovering  some  device  by 
which  the  ravages  of  the  Scolytus  may  be  checked,  if  not 
altogether  stopped.  As  yet,  however,  no  scheme  has  suc- 
ceeded. Various  plans  have  been  suggested,  such  as  injecting 
poisonous  fluids  into  the  hole  made  by  the  mother  Scolytus. 
This  might  possibly  answer,  provided  the  operator  could  be 
sure  of  discovering  all  the  holes,  and  provided  that  the  liquid 
did  not  kill  the  tree  as  well  as  the  insect.  The  *Gishurst 
Compound '  would  do  as  much  in  this  way  as  anything  could, 
but  it  cannot  be  employed  on  a  large  scale. 

At  present,  the  opinion  seems  to  be  that  the  only  plan  which 
offers  the  least  probability  of  success  is  a  *  stamping  out '  pro- 
cess, similar  to  that  which  saved  us  in  the  time  of  the  cattle- 
plague.  By  this  plan,  all  trees  which  are  visibly  attacked  by 
the  Scolytus  are  to  be  cut  down,  and  stripped  of  their  bark  and 
the  outer  layer  of  wood,  which  are  then  to  be  burned,  so  as  to 
destroy  the  Scolytus,  its  larvae,  pupae,  and  eggs. 

Dr.  Chapman  states  that  all  the  species  of  Scolytus  are  in  the 
habit  of  fighting  with  each  other.     They  '  have  a  fashion  of 
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placing  their  foreheads  against  other  individuals,  and  giving  a 
thrust  by  pushing  forward  the  jaws.  They  employ  this  process 
to  remove  another  Beetle  from  a  station  which  they  desire  to 
occupy ;  it  appears  also  to  be  an  expression  of  anger,  sometimes 
two  Beetles  having  an  encounter  in  this  way ;  and  they  use  the 
same  movement  in  recommending  themselves  to  the  other  sex.' 

OuB  last  example  of  the  Weevils  is  a  tiny  Beetle,  which, 
though  quite  as  destructive  as  the  Scolytus,  is,  happily  for  us, 
not  nearly  so  plentiful.  It  is  called  Tomicua  typographicu8j 
and  a  figure  of  it  is  given  on  Woodcut  XX.  Fig.  4.  This 
genus  is  distinguished  by  the  club  of  the  antennae,  which  is 
four-jointed  and  rounded.  The  present  species  is  blackish, 
clothed  with  rather  long  yellow  hair.  The  thorax  is  very  long, 
and  there  is  a  space  between  it  and  the  elytra,  which  are  deeply 
striated  and  punctated ;  the  spaces  between  the  striae  being 
convex  and  smooth.  The  apex  of  the  elytra  is  abrupt  and 
rather  turned  up,  and  has  six  distinct  teeth,  the  fourth  being 
the  largest. 

This  insect  attacks  the  fir,  and  in  some  parts  of  Europe  does 
even  worse  harm  to  those  trees  than  the  Scolytus  does  to  the 
elm  in  this  country.  The  larva  makes  tunnels  under  the  bark, 
but,  instead  of  proceeding  in  a  tolerably  straight  line,  as  does  the 
larva  of  Scolytus,  it  makes  a  devious  tracks  which  often  presents 
a  fanciful  resemblance  to  letters;  hence  its  name  of  typo^ 
graphicue,  or  *  letter-writer.' 

In  the  pine-producing  districts  of  Germany  there  is  great 
dread  of  this  Beetle,  which  is  popularly  called  the  Turlc,  the 
tracks  left  by  its  larva  being  known  by  the  name  of  Wurm- 
trockniss.  So  terrible  are  sometimes  the  ravages  of  this  Beetle, 
that  towards  the  end  of  the  last  century  more  than  a  million 
and  a  half  of  trees  were  destroyed  by  the  Tomicus  in  the  Hartz 
forest  alone,  without  reckoning  those  that  perished  in  other 
parts  of  the  country.  Thirteen  species  of  this  genus  are  known 
to  inhabit  England,  and  some  of  them  are  plentiful. 


CHAPTER  XII. 
LONOICORNES. 

This  group  of  Beetles  derives  its  name  from  the  shape  of  the 
antennse,  which  are  generally  long,  though  in  some  of  our 
commonest  species  they  are  only  of  moderate  length  ;  but, 
whether  they  be  long  or  short,  they  are  never  clubbed,  and  are 
mostly  slender  and  thread-like.  Their  head  is  not  lengthened 
into  a  beak  like  that  of  the  preceding  group,  and  the  elytra  are 
always  broader  at  the  base  than  the  thorax.  There  are  other 
peculiarities  of  structure,  but  these  are  quite  sufficient  to  dis- 
tinguish them.  Indeed,  there  is  something  so  characteristic 
in  the  appearance  of  a  Longicom  Beetle,  that  even  a  novice 
finds  no  difficulty  in  recognising  it. 

They  are  all  wood-borers  in  the  larval  condition,  and  are 
thin,  long,  whitish  grubs,  rather  flattened,  and  with  the  seg- 
ments boldly  marked.  By  means  of  this  latter  structure,  the 
larvae  are  able  to  force  their  way  through  the  wooden  tunnels  in 
which  they  live.  They  possess  the  usual  six  legs,  but  these 
limbs  are  only  rudimentary,  and  of  no  use  in  locomotion.  One 
of  these  larvae  is  shown  on  Woodcut  XX.  Fig.  a.  As  the  grub 
has  to  feed  upon  hard  material,  it  is  furnished  with  very  strong 
homy  jaws,  and,  in  order  to  accommodate  the  muscles  which 
move  these  jaws,  the  head  is  very  broad  and  covered  with  a  hard 
skin,  nearly  as  strong  indeed  as  the  jaws  themselves.  In  conse- 
quence of  their  habits,  the  proceedings  of  the  larvae  are  difficult 
of  observation,  and  require  machinery  such  as  few  entomolo- 
gists can  hope  to  possess.  Still,  by  carefully  opening  the  trees 
which  are  infested  by  these  destructive  insects,  much  can  be 
learned  of  their  habits,  and  many  pleasant  and  instructive 
hours  can  be  spent  in  this  task.  We  will  now  proceed  to 
examine  some  of  the  British  species  of  the  Longicom  Beetles. 

Our  first  example  is  the  largest,  though  by  no  means  the 
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handsomest,  of  our  Long-homed  Beetles.  It  is  called  Prionua 
coi^riuSj  and  is  represented  of  the  natural  size  on  Woodcut 
XX.  Fig.  3.  It  is  the  only  British  representation  of  its 
family,  the  Prion idse,  though  there  are  many  exotic  species 
belonging  to  it.  In  this  family  the  labrum  is  so  small  that  it 
is  scarcely  visible,  while  the  mandibles  are  large  and  strong. 
The  antennao  are  moderately  serrated,  and  inserted  just  above 
the  base  of  the  mandibles,  and  the  head  is  not  narrowed  behind 
into  a  neck.  The  thorax  is  rather  squared  and  furnished  with 
spines  at  the  sides,  and  the  elytra  are  lengthened,  with  blunt 
spines  at  the  tips. 

The  colour  of  this  Beetle  is  blackish-brown  above  and  chest- 
nut-brown below,  the  colour  being,  however,  rather  variable  in 
different  individuals.  Like  the  Stag  Beetle  it  is  exceedingly 
variable  in  size,  some  specimens  being  twice  as  large  as  others, 
the  difference  in  size  being  probably  owing  to  the  quality  and 
quantity  of  the  food.  The  larva  is  white,  flattish,  broad  at  the 
part  which  will  afterwards  become  the  thorax,  but  narrowing 
towards  the  tail.  The  rings,  or  segments,  are  deeply  marked, 
and  the  legs  are  very  small,  the  grub  being  able  to  force 
itself  through  its  burrow  by  the  alternate  extension  and  con- 
traction of  its  body.  In  this  task  it  is  aided  by  certain  fleshy 
projections  attached  to  the  segments  which  constitute  the 
abdomen.  One  of  these  larvae  is  shown  on  Woodcut  XX. 
Fig.  a. 

Wlien  it  is  nearly  full-fed,  it  makes  its  way  towards  tlie  bark 
of  the  tree  on  which  it  feeds,  and  then  forms  from  the  wood- 
chips  a  cocoon,  in  which  it  awaits  its  cliange  into  the  pupal  form. 
In  this  stage  of  development,  the  long  and  boldly  notched  an- 
tenna; are  laid  along  the  sides  of  the  body,  over  the  elytra. 

This  is  not  a  common  Beetle,  being  necessarily  restricted  to 
wooded  districts.  It  is,  however,  much  more  plentiful  than  is 
generally  supposed,  owing  to  its  peculiar  liabits,  which  with- 
draw it  from  the  notice  of  all  but  skilful  entomologist*,  who 
not  only  know  where  to  look  for  it,  but  how  to  recognise  it 
when  they  see  it.  For  the  Prionus  is  a  lazy,  sluggish  sort  of 
insect,  which  seldom  betrays  itself  to  the  unpractised  eye.  It 
is  essentially  a  being  of  darkness,  and,  contrary  to  the  habits 
of  many  Beetles,  carries  into  its  adult  life  the  darkling  ways 
of  its  early  stages  of  existence.      During  the  day  it  remains 
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GLOWWORM,     OIL- BEETLES,     WEEVILS,     LONQHORNS, 

AND    LADYBIRDS. 


1.  Lampyris  noctiluca  (Male). 

2.  Lampyris  noctiluca  (Female). 

3.  Meloe  cicatricosos  (Male). 

4.  Meloe  dcatricoeus  (Female). 

5.  Meloe  cicatricoBUs,  larva  (full  grown). 

6.  Phytonomus  tigrinua. 

7.  LixuB  bicolor. 

8.  lixus  bicolor,  nest 

9.  Aromia  moschata. 

10.  Clytus  arietis. 

11.  Cassida  murina. 

12.  Coccinella  septempunctata. 

Plants  : — 

Willow  (Salix  alba).    Above. 

Wild  Carrot  {Daucus  carota).    Left  of  Middle. 
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perfectly  still,  clinging  to  the  trunk  of  some  tree,  and  harmo* 
nising  so  well  with  the  colour  of  the  sur&ce  that  it  may  easily 
be  mistaken  for  a  mere  excrescence  of  the  bark.  By  night, 
however,  it  flies  in  search  of  its  mate,  and  is  sometimes  seen  by 
entomologists  who  are  engaged  in  the  pleasing  task  of  ^  sugar- 
ing' for  moths  at  night  in  some  wood.  Darenth  Wood  is  one 
of  the  fevoured  localities  of  this  insect,  two  specimens  of  which 
were  lately  captured  there  by  E.  Evans,  Esq.,  as  they  were 
clinging  to  the  bark  in  fancied  security. 

The  name  Prionus  is  taken  from  a  Greek  word,  which  signi- 
fies a  sawyer,  and  is  given  to  the  insect  on  account  of  its  wood- 
destroying  habits. 

Next  in  order  comes  the  family  of  the  Cerambycidse.  This 
name  is  a  Greek  one,  and  is  apparently  given  to  the  group  of 
Beetles  on  account  of  their  long  antennaB,  or  horns,  the  Greek 
word  keras  (unfortunately  ¥n:itten  cents)  signifying  a  horn. 
In  this  family,  the  head  is  slightly  bent  downwards,  the  thorax 
is  widened  at  the  sides,  and  the  antennae,  which  are  never 
serrated,  are  inserted  in  the  inner  margin  of  the  eyes,  which 
are  semilunar. 

Our  first  example  is  the  beautiful  Musk  Beetle  {Aromia 
[or  Cerambyx]  mo8chata\  an  insect  which  is  ecjually  grateful 
to  the  eye  and  the  nostril.  One  of  these  Beetles  is  shown  on 
Plate  VI.  Fig,  9.  This  is  really  a  lovely  insect,  the  shape 
being  peculiarly  elegant,  and  the  colour  a  soft  green,  some- 
times glossed  with  blue,  gold,  copper,  or  bronze,  the  hue  being 
exceedingly  variable.  Even  the  tliorax  partakes  of  this  varia- 
bility, being  sometimes  rough,  and  sometimes  very  smooth  and 
glossy. 

It  owes  its  popular  name  to  tlie  powerful  and  pleasing  odour 
which  it  exhales,  and  which  is  said  by  some  persons  to  resemble 
ottar  of  roses.  For  my  part,  I  never  could  perceive  much  re- 
semblance between  the  somewhat  sickly  scent  of  the  ottar  and 
the  fresh  sweetbriar-like  odour  of  the  Beetle.  This  scent  can 
be  perceived  at  a  considerable  distance,  and  the  presence  of  the 
Beetle  can  often  be  <  detected  by  it,  even  when  the  insect  is 
itself  concealed.  Shortly  after  I  came  to  live  in  West  Kent,  I 
was  passing  along  the  road,  and  declared  that  a  Musk  Beetle 
was  in  the  neighbourhood.     My  companions,  not  knowing  the 
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scent,  could  not  believe  me,  and  made  themselves  rather  merry 
on  the  subject.  In  the  course  of  the  day,  however,  one  of  the 
same  party,  a  young  lady,  was  passing  by  the  same  place,  and 
carried  off  a  fine  Musk  Beetle  in  her  hair. 

The  scent  of  this  insect  is  said  to  be  more  powerful  in  the 
breeding  season  than  at  any  other  time  of  the  year,  and 
stronger  in  the  female  than  in  the  male.  This  is  very  likely 
to  be  the  case,  and  will  sen'^e  to  explain  the  mysterious  manner 
in  which  many  night-flying  insects  contrive  to  find  their  mates 
in  the  hours  of  darkness.  In  the  present  instance,  the  odour 
happens  to  be  one  of  which  our  senses  are  cognisant ;  but  it 
may  well  be  that  other  insects,  though  to  our  nostrils  absolutely 
scentless,  may  yet  emit  an  odour  which  is  as  evident  to  them  as 
is  that  of  the  Musk  Beetle  to  us.  The  scent  of  this  insect  is  as 
enduring  as  it  is  powerful,  and,  if  the  Beetle  be  held  with  a 
gloved  hand,  or  wrapped  in  a  handkerchief,  it  will  impart  either 
to  the  kid  or  cambric  its  peculiar  odour,  which  will  last  for  a 
very  long  time.  From  a  series  of  experiments  made  some  few 
years  ago,  I  have  come  to  the  conclusion  that  the  Musk  Beetle 
can  emit  or  retain  its  odour  at  pleasure  as  long  as  it  is  in  full 
health,  but  that  when  the  insect  is  weak,  or  in  a  dying  state,  it 
is  unable  to  retain  the  scent. 

The  Musk  Beetle  is  one  of  the  Beetles  which  are  popularly 
called  Squeakers,  on  account  of  the  sound  which  they  are 
capable  of  producing,  and  which  somewhat  resembles  the  squeak 
of  a  bat.  If  the  reader  will  watch  one  of  tliese  insects  while 
producing  the  soimd  in  question,  he  will  find  that  it  moves  its 
head  smartly  up  and  down,  so  as  to  cause  the  sound  by  the 
friction  of  one  part  of  the  hard  surface  against  another.  If  the 
Beetle  be  held  in  the  hand,  the  whole  body  is  perceived  to 
quiver  with  the  exertion. 

Wherever  willow-trees  are  to  be  foimd  abundantly,  there  the 
Musk  Beetle  is  sure  to  be,  because  it  feeds  on  the  interior  of 
that  tree  while  in  the  larval  state.  The  ground  on  which  my 
house  stands  being  very  high,  and  the  soil  being  gravel,  I  was 
very  much  surprised  at  perceiving  the  Musk  Beetle  which  has 
just  been  mentioned,  thinking  that  no  willow-trees  were  near. 
However,  after  a  while,  I  came  upon  some  of  these  trees,  at  a 
distance  of  some  300  yards,  growing  on  the  banks  of  a  little 
stream   that  ran  in  the  valley  below.     Sometimes  a  tree  is 
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absolutely  riddled  with  the  burrows  of  these  larvae,  which  bore 
•deeply  into  the  very  heart  of  the  timber,  and  leave  little 
except  a  shell  of  bark  surrounding  a  sort  of  soft  wooden  sponge. 

If  one  of  these  trees  be  opened,  the  scene  disclosed  is  a  very 
remarkable  one.  In  the  first  place,  the  scent  of  the  Beetles  is 
overpowering,  and  in  the  next,  the  wood  is  filled  with  a 
wonderful  variety  of  animal  life.  In  some  burrows,  close  to 
the  bark,  may  be  seen  the  glittering  green  bodies  of  newly- 
developed  Beetles,  as  they  lie  waiting  until  their  surfaces  have 
acquired  sufficient  hardness  to  enable  them  to  face  the  dangers 
of  the  world ;  in  others  the  helpless  pupse  may  be  seen ;  and  in 
others,  the  white,  flat,  soft-bodied,  hard-headed  larvse  move 
themselves  restlessly  as  they  perceive  the  unwonted  light.  The 
many  burrows  which  have  been  evacuated  by  their  makers  are, 
however,  seldom  empty,  but  have  plenty  of  tenants  in  the  shape 
of  woodlice,  centipedes,  earwigs,  spiders,  millipedes,  and  sundry 
predacious  Beetles,  the  latter  having  evidently  entered  the 
burrows  in  search  of  food. 

Those  who  wish  to  capture  the  Musk  Beetle  will  find  that 
they  cannot  do  better  than  explore  the  largest,  the  oldest,  and 
the  most  rugged  willow-trees.  The  Musk  Beetle  is  not  a  very 
active  insect,  and  is  fond  of  clinging  to  the  bark  of  the  willow, 
and  remaining  perfectly  still  for  many  hours. together.  I  may 
mention  that  the  surface  of  this  Beetle  affords  a  most  gorgeous 
object  for  the  microscope. 

On  Woodcut  XX,  Fig.  5,  is  drawn  a  very  pretty  Beetle 
called  Callidiura  violaceum.  In  this  genus  the  head  is  sunk 
in  the  thorax  nearly  as  far  as  the  eyes,  which  are  semilunar. 
The  body  is  slender,  and  the  legs  short. 

The  present  species  derives  its  specific  name  from  its  colour, 
which  is  violet,  sometimes  glossed  with  green  or  bronze. 
Whatever  may  be  the  exact  hue,  a  deep,  rich,  shining  violet  is 
always  the  predominant  colour — a  violet  that  would  make 
the  fortune  of  any  dyer  if  he  could  only  transfer  it  to  silk. 
The  elytra  are  thickly  and  coarsely  punctured.  This  pretty 
little  Beetle  is  thought  to  have  been  introduced  into  this 
country  from  America.  It  is  well  known  that  wood-boring 
Beetles  are  often  transported  from  one  country  to  another,  the 
larva  or  pupa  remaining  iu  the  wood  after  the  tree  is  cut  dowu 
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and  shaped  into  timber.  Sometimes  a  Beetle  has  been  known 
to  emerge  from  a  piece  of  furniture  which  has  been  in  the* 
house  for  several  years,  the  changed  conditions  having  retarded 
the  growth  of  the  Beetle.  This  insect  inhabits  the  fir-tree, 
and,  as  it  has  of  late  years  become  comparatively  plentiful  from 
being  one  of  our  rarest  Beetles,  it  is  likely  that  many  specimens 
are  imported  in  the  fir  cargoes  from  Canada,  where  it  is  one  of 
the  commonest  of  insects. 

The  owners  of  the  trees  in  question  would  be  only  too  glad  if 
the  Beetle  were  less  common,  for  it  does  very  great  damage  to 
the  timber,  seizing  upon  the  trees  soon  after  they  are  felled, 
and  laying  its  eggs  in  crevices  of  the  bark.  When  the  larvae 
are  hatched  they  set  to  work  at  their  burrows,  driving  oblique 
timnels  deeply  into  the  body  of  the  tree,  and  so  spoiling  the 
timber.  As  is  necessary  for  such  a  task,  the  larva  is  furnished 
with  exceedingly  stout  and  strong  mandibles.  Four  British 
species  of  Callidium  are  known* 

On  Plate  VI.  Fig.  10,  may  be  seen  a  figure  of  a  very  common 
and  very  pretty  Beetle,  belonging  to  the  same  family,  and 
known  to  entomologists  by  the  name  of  Clytua  arietia.  In  this 
genus  the  antennse  are  shorter  than  the  body,  the  last  joint 
being  somewhat  conical.  The  palpi  are  short,  with  the  last 
joint  stout  and  three-sided,  the  angles  being  rounded.  The 
thorax  is  globular,  and  the  body  is  cylindrical. 

The  colour  of  this  species  is  black,  with  three  yellow  bands 
across  the  elytra,  and  a  yellow  patch  at  their  tips,  so  that  the 
insect  has  a  very  waspish  look,  and  is  popularly  known  as  the 
Wasp  Beetle.  The  similitude  is  increased  by  its  fussy  mode 
of  walking,  and  the  perpetual  movement  of  its  antenna?,  and, 
as  it  crawls  in  and  out  of  the  foliage  on  hedges,  it  has  so  very 
wasp-like  a  look  that  few  persons,  except  they  be  entomologisti-i, 
like  to  touch  it.  In  its  larval  state  it  burrows  into  wood,  and 
emerges  somewhere  about  midsummer.  It  is  fond  of  fre- 
quenting flowers,  and  can  be  taken  in  almost  any  quantity. 
Being  rather  variable  in  the  hue  of  its  markings  as  well  as  in 
size,  a  series  ought  to  be  taken  for  the  cabinet. 

Like  many  wood-boring  insects,  it  sometimes  makes  its  ap- 
pearance when  it  is  least  expected.  In  1833,  for  example,  Mr. 
Denny  described  a  curious  visitation  of  the  Wasp  Beetle  in  his 
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museum.  He  had  a  case  of  stuffed  birds,  in  which  the  birds 
had  been  made  to  perch  on  oak  branches,  lliese  branches  had 
been  first  carefully  dried  and  then  baked,  and  yet,  after  the 
lapse  of  three  years,  three  specimens  of  the  Wasp  Beetle 
emerged  from  the  branches,  having  survived  the  very  un- 
pleasant process  to  which  they  had  been  subjected. 

This  is  not  a  solitary  instance  of  the  appearance  of  the  Wasp 
Beetle.  In  1 865  a  piece  of  pollard  oak  was  sent  to  the  British 
Museum,  for  the  purpose  of  exhibiting  the  roimd,  hard  galls  of 
Cynips  lignicoluj  which  was  then  not  nearly  so  common  as  it  is 
now.  The  oak,  with  its  crop  of  galls,. was  placed  in  a  glass 
case,  together  with  a  large  lump  of  camphor,  a  material  which 
is  supposed  to  be  poisonous  to  insects.  Yet,  on  every  suc- 
ceeding spring,  several  specimens  of  the  Wasp  Beetle  made 
their  escape  from  the  wood  in  which  they  had  passed  their 
larval  state,  the  camphor  having  had  no  injurious  effect  upon 
them.  A  still  more  curious  example  of  the  unexpected  ap- 
pearance of  a  wood-boring  Beetle  will  presently  be  mentioned. 

Our  last  example  of  this  family  is  shown  on  Woodcut  XXI. 
Fig.  1.  Its  name  is  Oracilia  pygmcea.  This  genus  is  to  be 
distinguished  by  the  long  slender  body,  the  clubbed  femora, 
the  long  fifth  joint  of  the  antennae,  and  the  elongated  last  joint 
of  the  palpi. 

As  its  specific  name  implies,  this  is  a  very  small  insect,  never 
exceeding  a  quarter  of  an  inch  in  length,  and  being  generally 
much  less.  The  colour  of  the  Beetle  is  reddish-brown,  with 
the  exception  of  the  under  surface  of  the  abdomen,  which  is 
shining-black.  There  is  an  angular  projection  in  the  middle  of 
the  elytra. 

This  tiny  wood-borer  is  one  of  those  insects  which  are  very 
local,  but  very  plentiful  in  those  places  which  they  choose  for 
their  residence.  Sometimes  it  prefers  to  live  in  houses,  and 
sometimes  in  the  open  air.  It  takes  as  great  a  range  in  point 
of  diet  as  in  residence.  Its  ordinary,  and  indeed  its  normal, 
food  is  decaying  wood,  and  the  insect  may  accordingly  be 
found  in  old  railings  and  similar  localities.  But  it  sometimes 
takes  a  strange  fancy  for  leather,  and  has  been  captured  in 
some  numbers  while  feeding  on  old  shoes.  Sometimes  speci- 
mens of  this  insect  have  been  taken  in  the  middle  of  floiu*- 
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barrels ;  the  larvae  having  probably  been  hatched  in  the  wood 
of  which  the  staves  were  made,  and  then  relinquished  their 
original  habitations  for  the  richer  diet  furnished. by  the  flour. 

We  now  come  to  a  most  extraordinary  insect,  which  is  drawn 
on  Woodcut  XXI.  Fig.  3.  It  goes  by  a  great  number  of 
names.     The  scientific  title   by  which   it  is  now  known  is 


1.  OracilLi  pygnuea.      2.  StxangAlia  annata. 
6.  Rhagium  inqoiaitor. 


3.  Aatinomos  aMlUis.     4.  Pogonooerus  pilosns. 


Astinovius  oedilis.  There  is  no  possibility  of  mistaking  this 
insect,  our  sole  representative  of  its  genus,  which  may  be 
known  by  the  broad  flattened  body,  the  tubercles  on  the  sides  of 
the  thorax,  and  the  enormous  length  of  the  antennae,  which  in 
the  females  are  twice  as  long  as  the  body,  and  in  the  males  some- 
times more  than  four  times  the  length  of  the  body.  This 
inordinate  length  is  obtained  by  the  elongation  of  the  joints, 
not  by  multiplying  them. 
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Thifl  is  essentially  a  northern  insect,  being  seldom  seen  alive 
south  of  Scotland.  Bannoch  Wood  is  the  best  known  locality 
for  this  wonderful  Beetle,  and  in  that  favoured  spot  the  ex- 
perienced entomologist  will  generally  manage  to  capture  it. 
Indeed,  it  is  plentiful  enough  to  have  gained  a  popular  name, 
that  of  TiMBBRMAN,  uot  ouly  because  it  frequents  timber,  but 
because  its  long  antennaB  present,  when  spread,  a  curious  resem- 
blance to  a  pair  of  compasses,  these  being  used  by  the  timber- 
men  in  calculating  the  cubic  contents  of  a  tree-trunk  or  log  of 
wood.  The  specific  name,  cedilis^  is  that  of  the  officer  who  in 
ancient  times  had  charge  of  houses  and  public  buildings. 
When  the  insect  flies,  the  long  antennae  trail  behind  it,  and 
present  a  very  curious  appearance. 

Unfortunately  for  the  entomologist,  the  males  are  exceed- 
ingly quarrelsome,  and  when  two  of  them  meet  together  they 
are  sure  to  fight,  especially  if  one  of  the  opposite  sex  be  at 
hand.  Their  combats  are  so  fierce  that  mutilation  is  sure  to 
be  the  result  to  one  or  both,  so  that  a  perfectly  complete 
specimen  is  of  no  small  value  for  the  cabinet. 

In  its  larval  state  the  Timberman  Beetle  lives  in  the  in- 
terior of  pine  stumps,  its  tunnels  being  of  considerable  size. 
When  it  is  full-fed,  it  makes  a  nest  near  the  bark,  in  which  it 
changes  to  the  pupal  state.  The  pupa  of  a  male  Timberman 
presents  a  very  curious  sight.  All  insects  with  long  antennae  have 
some  remarkable  mode  of  packing  them  away  while  they  still 
retain  the  pupal  form.  In  this  Beetle  they  are  brought  down 
by  the  sides,  along  the  body,  and  then  curled  back  again  over 
the  head,  so  as  to  make  two  large  loops,  one  on  each  side. 
The  larva  changes  to  the  pupal  form  somewhere  about  the  end 
of  May,  changes  again  to  the  perfect  form  in  about  a  month, 
but  does  not  leave  its  nest  until  the  following  summer,  its 
siuface  gradually  gaining  consistence  and  hardness  during  the 
time  of  its  long  repose. 

It  has  been  already  mentioned  that  this  is  a  northern  insect. 
Only  the  day  before  writing  this  account  I  was  in  the  British 
Museum,  and  asked  whether  the  Timberman  had  ever  been 
taken  in  any  of  the  southern  parts  of  England.  The  answer 
was,  that  the  only  southern  place  where  it  had  been  captured 
alive  was  the  British  Museum.  The  insect  had  been  discovered 
within  the  walls  of  the  Museum,  having  evidently  escaped 
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from  timber  which  was  being  used  for  building  purposes.  This 
Beetle  has  also  been  discovered  embedded  in  a  seam  of  coal  at 
Coatbridge,  at  a  depth  of  nearly  900  feet  from  the  level  of  the 
ground.  It  is  evident  that  the  insect  must  have  emerged 
from  some  of  the  timber  which  is  so  largely  employed  in  coal- 
mines. 

A  RATHER  remarkable  Beetle  is  shown  on  Woodcut  XXI. 
Fig.  4.  Its  name  is  Pogonocerua  piloaua,  both  of  which  titles 
refer  to  the  structure  of  the  antennae.  In  this  genus  the  body 
is  short  and  rather  convex,  the  disc  of  the  thorax  is  covered 
with  tubercles,  tlie  tips  of  the  elytra  are  developed  into  spines, 
and  the  antennae  are  covered  beneath  with  a  clothing  of  hair. 
The  generic  title  Pogonocerua  (mostly,  but  wrongly,  spelt 
PogonocJierua)  is  formed  from  two  Greek  words,  the  one  signi- 
fying a  beard  and  the  other  a  horn ;  so  that  the  whole  word 
may  be  translated  as  'bearded-horn.'  The  specific  name, 
piloaiia,  is  Latin,  and  signifies  'hairy.'  There  are  three 
known  English  species,  one,  Pogonocerua  faacicularia,  being 
very  rare,  and  the  other  two  moderately  plentiful.  The  present 
species  has  the  tubercles  of  the  thorax  pointed,  and  there  are 
two  sharp  spines  on  either  side  of  the  thorax.  The  general 
hue  of  the  insect  is  reddish-brown,  the  elytra  having  a  broad 
grey  band  at  the  base,  and  some  black  spots  near  the  suture. 
They  have  also  a  single  spine  on  the  outer  edge. 

The  second  species,  Pogonocerua  hiapidiia,  may  be  distin- 
guished by  the  fact  that  it  has  two  tubercles  on  the  upper 
surface  of  the  thorax,  one  spine  on  each  side,  and  the  tip  of 
each  elytron  developed  into  two  teeth,  of  which  the  outer  is 
the  longer.  There  are  also  some  little  black  patches  of  hair 
near  the  tips,  close  by  the  suture.  All  these  species  have  much 
the  same  habits,  and  can  be  found  among  dry  wood. 

The  insect  which  is  represented  on  Woodcut  XXI.  Fig.  5, 
is  called  Rhagium  inquiaitor,  and  belongs  to  the  family  of  the 
Lepturidae.  In  this  family  the  eyes  are  nearly  rounded,  and 
the  antennae  are  of  moderate  length  and  set  before  the  eyes. 
The  head  is  bent  rather  downwards  and  narrowed  into  a  neck, 
the  thorax  is  narrower  in  front  than  the  head,  and  the  elytra  are 
gradually  narrowed  from  the  base  to  the  tips.     In  the  genus 
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Shagium  the  body  is  rather  flattened,  and  there  is  a  sharp 
spine  at  either  side  of  the  thorax.  The  word  Bhagium  is  a 
Greek  one,  and  signifies  a  little  berry. 

There  is  not  the  least  difficulty  in  distinguishing  the  present 
species.  The  colour  is  blackish,  but  the  surface  is  covered 
with  a  very  fine  yellowish  down,  and  is  thickly  pimctated. 
The  elytra  have  an  elevated  line,  or  rib,  running  longitu- 
dinally along  them ;  and  upon  the  middle,  or  disc,  there  are 
two  irregular  reddish-yellow  bands,  placed  as  shown  in  the 
illustration.  During  its  larval  existence  this  insect  lives  in 
decaying  ash  and  willow-trees,  and  may  be  dug  out  of  them  in 
spring,  and  found  on  and  about  them  in  summer. 

There  is  another  species,  not  so  common  as  the  former, 
which  inhabits  decaying  fir-trees.  Only  a  short  time  before 
writing  this  account,  I  dug  several  of  them  out  of  some  fir- 
stumps  near  my  house.  In  one  small  stump,  not  more  than 
seven  inches  in  diameter,  I  found  four  specimens.  The  name 
of  this  species  is  Rhagium  bifasdatum.  It  is  marked  much 
as  is  the  preceding  insect,  but  may  be  known  by  a  conspicuous 
groove  along  the  top  of  the  head,  and  the  fact  that  the  elytra 
have  three  longitudinal  ridges  instead  of  one.  The  yellow 
bands,  too,  are  shorter,  and  the  colour  both  of  these  and  the 
elytra  is  exceedingly  variable. 

It  is  a  remarkable  fact  that  these  insects  invariably  assume  a 
perpendicular  position  before  changing  into  the  pupal  form. 
They  may  always  be  found  with  their  heads  upwards,  and  their 
antennae  and  legs  packed  closely  against  their  bodies.  Their 
behaviour  when  the  light  is  allowed  to  shine  on  them  is  rather 
variable,  and  depends  much  on  the  weather.  Should  the  day 
be  a  warm  one,  the  Rhagium  seems  glad  to  escape,  and 
struggles  hard  to  free  itself  from  the  decaying  wood  with  which 
it  is  surrounded ;  but  on  a  cold  day,  especially  if  there  be  a 
sharp  wind,  the  insect  retreats  as  far  as  possible  into  its  curious 
nest,  and  tries  to  shelter  itself  alike  from  wind  and  light. 

The  nest,  or  cocoon,  which  the  Beetle  makes  is  a  very 
curious  one.  Just  before  it  imdergoes  its  change  into  the  pupal 
form,  it  prepares  an  oval  chamber,  and  within  this  chamber 
makes  a  cocoon  from  rather  long  wood-chips,  which  it  arranges 
with  great  art,  so  as  to  form  a  soft  bed  in  which  it  can  repose 
during  the  long  period  of  quiescence.   It  is  not  easy  to  procure 
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one  of  these  nests,  owing  to  the  fragility  of  the  material.  One 
of  them,  in  which  a  female  Bhagium  was  reposing,  was  found 
in  the  fir-wood  which  has  just  been  mentioned.  The  excava- 
tion is  rather  more  than  an  inch  and  a  quarter  in  depth,  and 
the  actual  cocoon,  which  lies  at  the  bottom  of  the  burrow,  is 
five-eighths  of  an  inch  long  and  not  quite  a  quarter  of  an  inch 
wide.  The  mouth  of  the  excavation,  however,  is  an  inch  and 
a  quarter  in  length,  and  a  little  more  than  a  quarter  of  an 
inch  in  width.  I  noticed  that  the  inhabitant  of  this  burrow, 
instead  of  availing  herself  of  the  opportunity  of  escape,  as  did 
all  the  others,  crept  closely  into  the  recesses  of  the  cocoon  as 
soon  as  it  was  opened,  and  would  not  leave  it  until  she  was 
removed  by  force.  The  same  stump  contained  two  other 
nests  of  the  Bhagium,  but  none  so  perfect  as  that  which  has 
been  described. 

Another  Beetle,  belonging  to  the  same  family,  is  shown  on 
Woodcut  XXI.  Fig.  2,  and  is  known  by  the  name  of  Strangalm 
armata.  In  this  genus  the  thorax  is  without  spines,  is  narrow  in 
front  and  flattened  above.  The  body  is  very  narrow  and  almost 
pointed  behind.  The  front  of  the  head  is  rather  lengthened. 
The  present  species  has  the  ends  of  the  elytra  deeply  cut,  so  as 
to  form  a  rounded  notch  with  toothed  edges,  and  the  male  can 
be  recognised  by  two  conspicuous  tooth-like  processes  on  the 
inner  side  of  the  hinder  tibiae.  Owing  to  these  peculiarities,  the 
specific  name  of  wnncUa^  or  '  armed,'  has  been  given  to  the 
Beetle.  In  colour  and  size  it  is  one  of  the  most  variable  of 
British  Beetles,  scarcely  any  two  specimens  being  exactly  alike. 
Sometimes  it  is  almost  entirely  black  barred  with  yellow, 
sometimes  yellow  barred  with  black,  while  it  varies  in  length 
from  five  lines  to  three-quarters  of  an  inch.  Being  so  variable, 
the  entomologist  ought  to  have  a  series  of  specimens  in  his 
cabinet.  There  is  not  the  least  difficulty  in  obtaining  them, 
as  it  is  a  very  conmion  Beetle,  and  can  be  found  in  plenty 
upon  the  umbelliferous  plants — these  being  the  favourite 
resorts  of  many  Beetles.  It  is  tolerably  active,  and  takes  to 
the  wing  as  soon  as  it  is  alarmed.  Seven  species  of  this  genus 
are  known  in  England. 


CHAPTER  XIII. 
EUPODA. 

Wb  now  leave  the  Longicom  Beetles,  and  come  to  another 
section,  called  the  Eupoda,  a  name  derived  from  two  Greek 
words,  signifying  *  beautiful  feet.'  By  some  authors  the 
section  is  named  Phytophaga,  this  word  being  also  of  Greek 
origin,  and  signifying  *  plant-eater.'  They  are  all  pretty 
insect^  and  some  of  them,  though  not  large,  are  singularly 
beautiful  both  in  form  and  colour.  In  the  Beetles  belonging 
to  this  section  the  antennae  are  short  and  slender,  and  have  a 
short  basal  joint.  The  head  is  deeply  sunk  into  the  thorax, 
the  elytra  cover  the  sides  of  the  abdomen,  and  the  last  joint 
but  one  of  the  tarsus  has  two  lobes.  They  are  all  vegetable- 
feeders,  and,  as  most  of  them  are  attached  to  certain  plants, 
there  is  little  difficulty  in  finding  them. 

Passing  by  the  family  of  the  Sagridae,  of  which  we  have  but 
four  species  in  England,  all  belonging  to  one  genus,  we  begin 
with  the  DonaciadaD.  In  this  family  the  antennae  are  longer 
than  is  usually  the  case  with  the  Eupoda,  and  they  are  set  just 
in  front  of  the  eyes.  The  head  is  large  in  front  and  narrowed 
behind,  and  the  first  segment  of  the  abdomen  is  very  long. 
Our  example  of  this  family  belongs  to  the  typical  genus,  and 
is  known  to  entomologists  by  the  name  of  Donacia  menyan^ 
thidis,  a  figure  of  which  is  given  on  Woodcut  XXII.  Fig.  1. 
In  this  genus  the  body  is  flattened,  polished,  and  shining  above, 
thickly  punctured,  and  having  altogether  a  metallic  aspect. 
Below,  it  is  covered  with  a  very  fine  down.  The  antennae  have 
the  fourth  and  following  joints  elongated,  as  may  be  seen  by 
reference  to  the  same  woodcut,  Fig.  6. 

All  the  Donaciae  may  be  found  on  water-plants,  especially  on 
reeds,  from  which  they  derive  the  generic  name,  Donax  being 
a  Greek  word,  signifying  a  reed.    Although  some  of  the  species 
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are  rather  rare,  the  Donacite  are,  beyond  comporiBon,  the  moRt 
common  of  water-frequenting  Beetles,  and  the  leaves  of  reeds, 
water-lilien,  and  other  plants  are  often  studded  with  these 
beautiful  insects,  whose  polished  and  variously-coloured  bodies 
glitter  in  tlie  sunbeams  like  living  gems.  As  many  of  the 
e  exceedingly  variable  in  colour,  it  will  be  as  well  for 
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tlie  entomologist  to  procure  a  considerable  number  uf  speci- 
mens, many,  which  at  first  sight  appear  to  be  different  species, 
being,  when  closely  examined,  seen  to  l»e  nothing  but  varieties 
of  the  same  species.  There  is  scarcely  a  colour  of  the  rainbow 
which  is  not  exhibited  by  one  or  other  of  the  Donacis,  and  in 
some  instances  the  same  species  exhibits  an  astonisliing  variety 
of  colour— one   being   perhaps   almost  black,   another   blue, 
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another  green,  another  copper,  another  purple,  another  red, 
while  another  is  as  made  of  burnished  gold. 

The  larvsB  of  these  Beetles  live  within  the  stems  of  the 
various  water-plants,  and  on  that  accoimt  the  species  have 
derived  their  names  from  the  plants  on  which  they  live.  One 
species,  for  example,  takes  its  name  from  the  bog-bean,  or 
yellow  water-lily  {Menyanthea  nymphceoidea),  on  which  it  is 
found.  Another  is  named  Donacia  typhce,  from  the  common 
bull-rush  or  reed-mace  {Typha  latifolia).  Another  has  the 
name  of  Donacia  aagittarice,  from  the  arrow-head  {Sagittaria 
sagittifolia) ;  and  so  forth.  Altogether,  exclusive  of  varieties, 
of  which  there  are  a  great  number,  nineteen  British  species  of 
this  beautiful  genus  are  known.  In  some  places  these  Beetles 
are  so  plentiful  that  seven  species  have  been  found  on  water- 
plants  within  the  limits  of  one  small  pond. 

The  present  species  is  shining-green  above  with  a  brassy 
gloss,  and  below  it  is  silvery-white,  owing  to  the  soft  down 
with  which  it  is  clothed.  There  is  a  bold  groove  on  the  front 
of  the  head,  and  the  elytra  are  both  striated  and  '  crenated,'  i.e. 
covered  with  little  marks  formed  like  segments  of  circles.  It 
is  not  a  very  common  species,  being  rather  confined  to  certain 
localities. 

The  next  insect  on  our  list  is  that  which  is  shown  on  Wood- 
cut XXII.  Fig.  2,  and  is  known  by  the  name  of  Crioceris 
Tnerdigera.  It  belongs  to  another  family,  the  Crioceridae.  In 
this  family,  the  outlines  of  tho  eyes  are  notched,  and  the  antennse 
are  set  in  front,  within  the  inner  margin.  The  mandibles  are 
short  and  abrupt  at  the  tip,  and  have  several  sharp  teeth.  The 
genus  Crioceris  has  the  palpi  slender,  the  joints  of  the  antennae 
short,  and  the  elytra  wide.  The  name  Crioceris  is  formed  from 
two  Greek  words,  signifying  *  ram-homed,'  and  is  given  to  the 
insects  on  account  of  the  form  of  the  ant-ennae. 

Only  three  English  species  of  this  genus  are  known,  of 
which  the  insect  which  is  i?hown  on  the  illustration  is  by  far 
the  most  remarkable.  Its  colour  is  bright  scarlet,  but  unfor- 
tunately, as  is  the  case  with  many  brilliant  insects,  the  colour 
only  exists  during  life,  and  fades  rapidly  after  death.  This 
fading  is  generally  caused  by  want  of  moisture,  and  in  some 
cases  has  been  checked,  if  not  altogether  stopped,  by  opening 
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the  insect,  and  introducing  a  small  quantity  of  glycerine  into 
the  body  and  under  the  elytra.  This  plan  might  be  tried  on 
the  present  species,  and  certainly  would  do  no  harm  even  if  it 
did  not  succeed.  The  insect  is  a  very  rare  one,  but  may  be 
taken  in  the  flowers  of  lilies.  * 

The  larva  of  this  species  feeds  on  lily  leaves,  and  is  pos- 
sessed of  a  habit  which,  though  very  remarkable,  is  found  in 
other  Beetles  belonging  to  the  Eupoda.  The  digestive  appa- 
ratus is  so  formed,  that  the  excrements,  instead  of  being 
dropped,  as  is  the  case  with  most  animals,  are  pushed  upon 
the  back,  where  they  soon  dry,  and  form  a  covering  which 
protects  the  larva  equally  against  the  sun  and  the  rain.  The 
larva  has  the  power  of  freeing  itself  at  will  from  this  very 
singular  covering.  When  full-fed,  the  larva  descends  to  the 
earth,  into  which  it  burrows,  and  there  makes  an  oval  cocoon 
in  which  it  undergoes  its  changes. 

The  best  known  species  of  this  genus  is  the  Asparagus 
Bketlb  {Crioceria  aepaTagi\  which  feeds  on  the  plant  from 
which  it  derives  its  name.  This  insect  is  much  longer  in  the 
body  than  the  preceding  species,  though  smaller  in  point  of 
size.  It  is  very  prettily  coloured,  the  thorax  being  deep-red, 
and  the  head  and  elytra  shining-blue  or  green-black,  the  latter 
being  marked  with  reddish-yellow,  so  as  to  look  as  if  they  were 
yellow  on  which  a  black  cross  had  been  laid.  The  larvae  are 
grey,  soft-bodied  creatures,  and,  together  with  the  perfect 
insect,  can  be  found  in  any  number  upon  the  asparagus  after  it 
has  been  allowed  to  run  to  seed,  and  wave  its  feathery  branches 
and  pretty  round  fruit  in  the  air. 

The  family  of  the  Cryptocephalidae  is  represented  by  Cryp^ 
toceplialus  coryli^  which  is  shown  on  Woodcut  XXII.  Fig.  4. 
In  this  family,  the  head  is  so  deeply  sunk  in  the  thorax  that  it 
is  quite  invisible  from  above,  a  peculiarity  which  has  earned 
for  the  insects  their  name,  which  signifies  '  hidden-head.'  The 
body  is  rather  cylindrical  and  black,  the  antennae  are  slender, 
and  the  eyes  are  kidney-shaped.  The  genus  Cryptocephalus 
has  the  antennas  slender,  and  as  long  as  the  body.  One  of 
these  antennae  is  shown  at  Fig.  b  of  the  same  illustration,  the 
labium  at  c,  and  the  maxilla  palpus  at  d. 
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Many  of  the  species  of  Cryptocephalus  are  very  common,  but, 
plentiful  though  they  be,  cannot  be  taken  without  some  trouble 
and  a  perfect  knowledge  of  their  habits.  They  are  the  wariest 
of  insects,  and  at  the  approach  of  the  would-be  captor  they 
fall  from  the  leaves  on  which  they  have  been  reposing,  and 
allow  themselves  to  drop  to  the  ground. 

I  do  not  know  a  more  irritating  habit  than  this.  Many  of 
our  wariest  insects  take  to  the  wing  at  the  slightest  alarm  ; 
but  in  that  case  there  is  some  hope  of  capturing  them  in 
fair  chase,  and  the  excitement  of  the  hunt  affords  some  com- 
pensation for  the  difficulty  of  capture.  But  when  a  little 
Beetle  simply  lets  itself  fall  among  the  thick  herbage  and 
underwood,  where  even  the  sharpest  eye  can  scarcely  distinguish 
it,  nothing  can  be  more  annoying  to  the  entomologist  who  was 
in  hopes  of  an  easy  capture.  These  lovely  little  Beetles  give 
excellent  practice  to  the  young  entomologist  in  the  art  of 
approaching  insects.  They  will  take  alarm  if  he  moves  with  a 
hasty  or  noisy  tread,  and  they  will  be  sure  to  drop  among  the 
underwood  if  he  allows  even  the  shadow  of  himself  or  his 
net  to  fall  across  them.  Moreover,  as  befits  their  splendid 
clothing,  they  are  creatures  of  light  and  warmth,  and  always 
bask  in  the  sunshine,  so  that  it  is  no  easy  matter  to  come  within 
reach  of  them,  and  yet  to  avoid  throwing  a  shadow  upon  them. 

The  larvaB  of  these  Beetles  envelope  themselves  in  a  curious 
pear-shaped  cell,  which  seems  to  be  formed  from  the  same 
materials  as  the  covering  of  the  larva  of  Criocei^is  merdigera^ 
described  on  page  206.  These  lovely  little  Beetles  are  of 
various  colours,  among  which  green  and  blue  are  the  most 
common.  The  present  species  is  remarkable  for  the  distinc- 
tion in  colour  between  the  sexes — the  thorax  being  black  in 
the  male  insect,  and  red  in  the  female.  The  head  is  black 
with  a  few  yellowish  spots  on  the  front,  and  the  elytra  are  red, 
and  covered  with  punctures  arranged  in  irregular  lines.  As 
the  specific  name  implies,  it  feeds  on  the  hazel  {Corylus 
avellana\  and  it  has  been  taken  upon  the  leaves  of  that  tree 
in  Darenth  Wood,  and  in  Norfolk.  It  is  a  very  rare  species. 
At  least  twenty  species  of  Crypt ocephalus  are  known  in 
England,  but  many  additions  are  likely  to  be  made  through 
the  rapid  extension  of  entomological  knowledge,  and  the 
almost  daily  increase  in  number  of  insect-hunters. 
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Now  we  come  to  a  family  in  which  most  of  the  species  are 
brilliantly  coloured ;  and  even  those  in  which  the  hue  is  appa- 
rently of  a  sombre  cast  are  seen,  when  closely  examined,  to  be 
really  clothed  with  as  much  beauty  as  their  more  conspicuous 
relatives.  This  family  is  called  the  Chrysomelidse,  a  name 
which  is  composed  of  two  Greek  words,  signifying  '  golden 
apple,'  and  is  appropriately  given  to  these  Beetles  on  account 
of  the  globular  shape  of  their  bodies,  and  the  lovely  tints  with 
which  they  are  adorned.  In  these  Beetles  the  head  is  very 
far  sunk  in  the  thorax,  but  not  so  deeply  as  in  the  last-mentioned 
family,  and  the  antennae  are  stouter,  shorter,  and  more  thickened 
towards  the  tip.  One  of  these  antennse  is  shown  on  Woodcut 
XXII.  Fig.  a.  The  body  is  oval  or  round,  and  the  legs  are  of 
equal  size.  In  the  genus  Timarcha,  from  which  our  example 
is  taken,  the  wings  are  not  developed,  and  the  elytra  are  firmly 
soldered  together  at  the  suture,  so  that  they  cannot  be  opened. 

On  Woodcut  XXII.  Fig.  5,  is  represented  an  insect  which  is 
very  plentiful,  and  known  by  the  name  of  Timarcha  laevigata. 
It  is  better  known,  however,  by  the  popular  name  of  Bloody- 
NosE  Beetle,  because  it  has  a  habit  of  ejecting  a  large  drop 
of  red  fluid  from  its  mouth  when  it  is  handled.  There  are 
only  two  British  species  belonging  to  this  genus,  and  they  are 
by  far  the  largest  English  representatives  of  the  Chrysomelida?. 
The  present  species  sometimes  nearly  reaches  a  length  of  three- 
quarters  of  an  inch,  and,  as  the  body  is  very  stout  and  globular, 
it  may  take  rank  among  the  larger  British  Beetles. 

At  the  first  glance,  this  insect  appears  to  be  black,  but  a 
careful  examination  with  a  magnifying  glass,  aided  by  a  strong 
light,  shows  that  the  real  colour  is  the  deepest  indigo-purple, 
sometimes  with  a  gloss  of  green.  The  whole  of  the  upper 
surface  is  thickly  covered  with  small  punctiu'es,  which  impart 
to  it  a  sort  of  velvety  gloss.  The  tarsi  are  very  broad,  and 
furnished  beneath  with  thick,  greyish-yellow  pads.  There  is  a 
very  broad  impression  on  the  forehead.  The  second  species, 
Timarcha  coriacea^  much  resembles  the  present  insect.  It  is 
not,  however,  so  large,  and  is  rather  blacker  above.  The  chief 
distinction,  however,  is  to  be  found  in  the  punctures  of  the 
elytra,  which  are  deep,  and  have  a  tendency  to  run  together,  so 
as  to  form  irregular  lines.  This  formation  cannot  be  seen 
without  the  use  of  a  magnifying  glass. 
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The  larva  of  this  Bloody-Nose  Beetle  is  wonderfully  like  the 
perfect  insect.  It  is  large,  heavy,  sofb-bodied,  and  covered 
with  a  shining  blue  or  green  skin,  a  yellowish  patch  appear- 
ing at  the  apex  of  the  body.  It  is  very  common  in  the  ditches 
under  hedgerows,  especially  if  the  hedge  be  allowed  to  flourish 
in  the  luxuriant  and  picturesque  manner  which  is  so  fascinating 
to  an  artistic  eye,  and  so  hateful  to  the  agricultural  eye  of  the 
£Eurmer,  who  cares  nothing  for  beauty,  and  would  sacrifice  the 
loveliest  coimtry  scene  in  England  to  get  another  cart-load  of 
turnips  out  of  his  field.  How  these  great,  sluggish,  conspicuous 
larvsB  ever  escape  the  many  perils  of  larval  life  is  really  won- 
derful. I  can  only  account  for  their  survival  on  the  supposition 
that  they  are  distasteful  to  the  insect-eating  birds.  Very  many 
larvsB  of  this  section  secrete  a  bitter,  or  acrid  liquid,  and  the 
Timarcha  larva  may  perhaps  be  protected  by  some  such  means. 

On  Woodcut  XXII.  Fig.  3,  is  represented  a  member  of  the 
typical  genus,  Chrysomela  ataphylea.  In  this  genus  the  wings 
are  fully  developed,  and  the  last  joint  of  the  palpi  is  rather 
hatchet-shaped.  The  present  species  is  a  moderately  large  one, 
and  has  the  body  extremely  convex.  The  general  colour  is 
reddish-brown  with  a  slight  metallic  gloss.  The  whole  upper 
surface  is  covered  with  pimctures,  those  of  the  head  and  thorax 
being  very  fine,  and  those  of  the  elytra  large  and  irregularly 
disposed.  Beneath,  the  body  is  pale-brown.  There  are  about 
twenty  British  species  of  this  beautiful  genus.  The  present 
species  lakes  its  name  from  the  common  Bladder-nut  {Staphy-^ 
lea  pmnata\  upon  which  it  can  be  found.  It  is  a  very 
common  insect. 

We  will  take  one  more  example  of  this  family,  namely,  the 
insect  which  is  represented  on  Woodcut  XXIII.  Fig.  1,  and 
is  known  to  entomologists  by  the  name  of  Praaocuris  [or 
Helodea]  beccabungce.  In  this  genus  the  body  is  rather  elon- 
gated, the  wings  are  developed,  and  the  thorax  is  squared. 
This  beautiful  little  insect  is  found  on  the  plant  sometimes 
called  the  Brooklime,  or  Short-leaved  Water  Speedwell  (  Vero^ 
nica  beccahunga),  that  is  so  plentiful  in  running  streams,  its 
thick  fleshy  stems  reclining  upon  the  water  and  just  upholding 
its  pretty  blue  flower. 
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The  colour  of  the  Beetle  la  bright  polished-blae  above, 
Bometimea  taking  a  deep-green  hue,  and  there  is  a  reddish 
patch  below  at  the  apex  of  the  body.  The  thorax  is  rather 
convex  and  thickl;  punctured,  and  ou  each  elytron  there  are 
ten  rows  of  striee,  the  intervals  between  them  being  very  finely 
wrinkled.    The  insect  is  common  in  some  localities,  but  in 
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others  seems  to  be  rather  scarce — its  rarity  or  plenty  depend- 
ing, in  all  probability,  on  the  presence  or  absence  of  the  herb 
on  which  it  generally  feeds.  There  are  five  British  species  of 
this  genus. 

Passing  by  the  family  of  the  Galerucidje,  we  come  to  the 
family  of  the   Hulticida",  the   members  of  which. 
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though  individually  small  and  insignificant,  collectively  exer- 
cise very  great  influence  upon  the  agriculture  of  our  country. 
One  of  these  insects  is  shown  on  Woodcut  XXIII.  Fig.  2,  and 
is  one  of  several  Beetles  which  are  known  by  the  popular  name 
of  Turnip-Fleas  or  Hoppers.  It  is  called  scientifically  PhylUh- 
treta  (or  HaUicd)  brassicoB. 

All  the  Halticidse  can  be  distinguished  by  the  very  thick 
hinder  femora,  which  denote  the  possession  of  great  leaping 
powers  on  the  part  of  the  insect.  The  antennse  are  set  between 
the  eyes,  and  the  edges  of  the  elytra  are  wavy.  They  are 
attached  to  different  plants,  and  are  so  constant  to  them  that 
their  specific  names  are  often  taken  from  their  food-plant. 
The  colour  of  the  present  species  is  deep-black,  and  there  are 
two  longitudinal  yellow  streaks  upon  each  of  the  elytra,  one 
near  the  base,  and  the  other  towards  the  apex.  The  body  is 
egg-shaped,  and  the  elytra  are  rounded  at  their  tips.  It  is 
about  the  smallest  species  of  the  genus. 

The  true  Turnip-flea  is  another  species,  called  Phyllotreta 
nemorum^  the  colour  of  which  is  black,  with  a  broad  longitu- 
dinal yellow  streak  running  nearly,  but  not  quite,  to  the  end 
of  the  elytra.  Both  in  the  larval  and  perfect  stages  this  insect 
is  extremely  damaging  to  the  turnips,  feeding  upon  the  first 
tender  shoots  as  they  appear  above  the  ground,  and  so  destroy- 
ing the  whole  plant.  Sometimes  they  will  devastate  a  field  so 
completely,  that  it  must  be  re-sown  if  a  crop  be  wanted.  The 
early  life  of  this  Beetle  has  been  well  told  by  Mr.  Le  Keux,  in 
the  *  Transactions  of  the  Entomological  Society,'  vol.  ii.  Aft^r 
narrating  the  destruction  which  these  insects  had  wrought,  he 
proceeds  as  follows  : — 

*  Being  still  at  fault  as  to  the  origin  of  the  larva?,  I  captured 
ten  males  and  ten  females  in  pairs,  and  enclosed  them  in  a 
glass  tube  covered  at  each  end  with  wire  gauze,  into  which  I 
introduced  a  single  leaf  of  turnip,  with  water  to  keep  it  fresh ; 
by  this  means  I  was  enabled  to  examine  the  insects  and  leaf 
on  all  sides  with  a  magnifying-glass  at  any  time  without  dis- 
turbing them.  Having,  previous  to  introducing  the  leaf, 
ascertained  with  a  strong  magnifier  that  there  were  no  eggs 
or  larva)  upon  it,  on  the  following  day  I  had  the  satisfaction 
to  perceive  five  small,  smooth,  oval-shaped  eggs  adhering  to 
the  under  side  of   tlie  leaf,   and  so  nearly  resembling  it  in 

p  2 
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<5olour,  that  I  was  no  longer  surprised  that  they  should  hitherto 
have  escaped  my  observation. 

'  This  leaf  was  removed  with  the  eggs  upon  it,  and  placed 
in  water,  and  its  place  supplied  by  a  fresh  one,  which,  on  the 
following  day,  had  three  eggs  upon  it,  and  the  third  leaf  four 
eggs,  each  of  which  leaves  was  placed  separately  in  water. 
The  fourth  leaf  I  suffered  to  remain  with  the  insects  a  week, 
supplying  it  with  fresh  water  daily,  and  at  the  end  of  that 
time  it  had  thirty-one  eggs  upon  it.  In  two  other  glass  tubes 
I  confined  single  pairs  of  insects,  with  a  leaf  in  each,  upon 
which  I  never  found  more  than  a  single  egg  deposited  on  the 
same  day,  and  in  those  leaves  taken  from  the  field  with  larvse 
in  them  (some  containing  six),  no  two  of  them  were  of  the 
same  growth. 

*I  foimd  great  difficulty  in  preserving  the  leaves  during 
the  length  of  time  necessary  for  the  hatching  of  the  eggs ;  and 
as  it  would  have  been  impossible  to  have  preserved  them 
long  enough  for  the  feeding  of  the  larvse,  I  began  to  despair 
of  success,  until  I  observed  that,  in  those  leaves  taken  with 
larvae  in  them  from  the  field,  it  was  not  uncommon  for  the 
larva  to  leave  the  burrow  it  had  first  commenced,  and,  travel- 
ling (which  from  its  formation  I  had  supposed  it  incapable  of 
doing)  to  a  distant  part  of  the  leaf,  form  a  new  one.  About 
the  time,  therefore,  when  I  expected  the  eggs  to  hatch,  I  placed 
fresh  leaves  by  the  side  of  the  old  ones,  to  which  the  young 
larvae  soon  found  their  way,  and  lodged  themselves. 

*  The  egg  hatches  in  ten  days  from  the  time  it  is  laid,  and 
the  larva  immediately  begins  to  eat  its  way  into  the  leaf  and 
form  a  burrow  by  feeding  upon  the  pulp  between  the  upper 
and  under  surface  of  the  leaf,  which,  however,  is  not  easily 
perceptible  to  the  eye  imless  held  up  against  the  light,  al- 
though the  track  is  sufficiently  obvious  after  tlie  larva  has  left 
it  and  it  has  become  dry.  The  larva  is  full-fed  and  goes  into 
the  earth  at  the  end  of  sixteen  days,  burying  itself  about  an 
inch  and  a  half  below  the  surface,  and  in  such  a  situation  that 
the  turnip-leaf  above  may  afford  shelter  in  case  of  rain.  I 
have  reason  to  believe  that  it  remains  in  the  earth  about  a 
fortnight  before  changing  into  the  perfect  Beetle.  Some  of 
the  first  specimens  of  larvae  and  pupae  which  I  took  in  the 
field  I  placed  in  finely  pulverised  and  very  dry  earth,  and  in  a 
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few  days  they  were  shrivelled  up.  The  others  I  also  put  into 
fine  earth,  and  saturated  it  with  water.  Unfortunately,  there 
was  no  opening  at  the  bottom  of  the  cup ;  and  the  next  day, 
perceiving  that  the  earth  was  still  saturated  with  water,  I 
drained  it  and  removed  the  larva,  but  they  were  all  dead.  This 
accident  may  serve  to  account  for  the  scarcity  of  the  insects 
after  very  wet  seasons.' 

The  result  of  this  and  other  experiments  is,  that  the  insects 
are  in  all  probability  attracted  to  their  food-plant  by  scent ; 
and,  as  they  have  large  wings  which  they  can  use  well,  it  is 
impossible  to  keep  them  out  of  a  field  which  contains  their 
favourite  food.  Mr.  £.  Newman  suggests  that  all  weeds  should 
be  cut,  dried,  and  kept  in  heaps  until  the  Beetles  are  on  the 
wing,  when  they  should  be  placed  in  heaps  on  the  windward 
side  of  the  field  and  lighted,  so  that  the  smoke — strengthened 
with  a  little  sulphur — may  blow  over  the  ground  and  repel  the 
Beetles.  If  they  can  be  kept  off  for  a  time,  the  plant  gains 
strength,  and  then  the  Beetles  cannot  kill  it,  though  they 
may  seriously  damage  it. 

The  name  PhyUotreta  is  of  Greek  origin,  and  signifies  *  leaf- 
borer.'  There  are  more  than  a  hundred  British  species  of 
these  little  Beetles,  and  the  now  restricted  genus  PhyUotreta 
contains  thirteen  species*  The  larva  of  this  Beetle  is  shown 
on  Woodcut  XXIII.  Fig.  a. 

Another  example  of  this  family  is  shown  on  Woodcut 
XXIII.  Fig.  3.  Its  name  is  Psylliodea  hyoscyami.  There  is 
a  curious  structure  in  the  antennae  of  the  insects  belonging  to 
this  genus — the  second  and  third  joints  being  so  fused  to- 
gether as  to  form  one  long  joint.  The  tibiae  of  the  hind  legs 
are  abruptly  sloped  at  the  end,  and  the  tarsi  are  set  on  the 
upper  edge  and  above  the  apex.  The  colour  of  this  Beetle  is 
green  above  and  black  below,  a  brassy  gloss  covering  the  whole 
of  the  surface.  The  large  hinder  femora  are  black,  and  the 
whole  of  the  upper  surface  is  thickly  punctured,  the  punctures 
being  arranged  in  striae  on  the  elytra.  It  is  not  a  very  com- 
mon insect. 

We  now  pass  to  the  family  of  the  Cassidiidae,  commonly 
known  by   the   popular   and   appropriate   name   of  Tortoise 
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Beetles.  There  is  no  possibility  of  mistaking  these  Beetles, 
which  are  flat-bodied,  rounded,  and  have  the  head  completely 
hidden  under  the  wide  thorax,  which  overlaps  the  base  of  the 
elytra.  As  the  insects  sit  upon  leaves,  the  whole  of  the  head 
and  limbs  are  completely  hidden  by  the  thorax  and  elytra,  just 
as  are  those  of  a  tortoise  by  its  shell.  Most  of  the  species  are 
green,  though  some  of  them  are  adorned  with  spots  and  stripes 
of  red  and  gold.  All  these  colours  are  exceedingly  fugitive, 
and  vanish  soon  after  the  death  of  the  insect.  Glycerine 
has  been  tried  with  some  of  these  insects,  as  mentioned  on 
page  206. 

A  very  common  species,  Cassida  viridis,  is  shown  on  Wood- 
cut XXIII.  Fig.  4.  It  is  of  a  rather  dull-green  colour,  the 
base  of  the  elytra  taking  a  slightly  reddish  hue.  It  may  be 
found  plentifully  on  thistles. 

At  Fig.  b  of  the  same  illustration  is  shown  the  extraordinary 
larva  of  the  Tortoise  Beetle.  It  is  very  flat,  and  has  the  sides 
covered  with  flattened  spines.  But  the  most  curious  portion 
of  its  structure  is  the  forked  apparatus  that  proceeds  from  its 
tail  and  passes  over  its  back.  This  fork  serves  a  very  curious 
purpose.  Like  the  larva  of  Criocenna  7nerdd{iera,  which  has 
been  de8cril)ed  on  p.  206,  this  creature  is  sheltered  by  a  sort  of 
umbrella  formed  of  the  same  materials  as  those  of  Crioceris. 
But,  instead  of  lying  directly  on  the  back,  the  umbrella  is 
supported  on  the  fork  at  some  little  distance  from  the  body, 
and,  when  it  becomes  too  weighty,  it  can  be  shaken  off  and  a 
new  one  gradually  produced.  The  pupa  is  scarcely  less  curious 
in  appearance,  and  is  drawn  at  Fig.  c,  Woodcut  XXIII.  The 
maxilla  of  the  perfect  insect  is  shown  at  d,  and  the  labiimi 
at  e. 

There  is  only  one  British  genus  of  this  family,  and  it  con- 
tains about  thirteen  species.  One  of  the  variegated  species  is 
shown  on  Plate  VI.  Fig.  11.  Its  name  is  Cassidamurrcea,  and 
its  coloiu:  is  sometimes  red  and  sometimes  green,  blotched  with 
black  near  the  suture  and  spotted  with  the  same  colour  on  the 
disc. 


CHAPTER  XIV. 
PSEUDOTRIMERA. 

Wb  now  come  to  the  last  section  of  the  Beetles,  the  Psbudo- 
TBIMEBA.  This  name  is  compounded  of  three  Greek  words, 
signifying  ^  false  three-joints,'  and  is  given  to  the  insects  on 
accoimt  of  the  structure  of  their  tarsi,  which  appear  to  have 
only  three  joints,  though  in  reality  they  have  four  joints ;  the 
missing  joint,  which  is  the  third,  being  very  minute,  and 
hidden  within  the  doubly-lobed  second  joint.  This  structure 
can  be  seen  by  reference  to  Woodcut  XXIV.  Fig.  6,  which 
represents  the  leg  of  a  Lady-bird. 

The  first  family  of  these  Beetles,  the  Erotylidse,  can  be  dis- 
tinguished by  the  bold  three-jointed  club  of  the  antennse,  and 
the  large  flattened  club-shaped  last  joint  of  the  maxillary 
palpi.  One  example  of  this  family  is  Trvplax  ruasicd,  which 
is  represented  on  Woodcut  XXIII.  Fig.  5.  In  this  genus  the 
body  is  oblong  and  the  antennae  rather  stout,  and  the  club  has 
the  last  joint  blunt  and  egg-shaped,  and  the  other  two  joints 
transverse.  The  generic  name,  Triplax^  is  formed  from  two 
Greek  words,  signifying  *  three-plated,'  and  is  given  to  this 
genus  on  account  of  this  structure  of  the  club. 

The  present  species  is  the  largest  of  the  genus,  although  it 
never  exceeds  a  quarter  of  an  inch  in  length.  The  head  and 
thorax  of  this  insect  are  red,  and  the  elytra  are  deep  blue- 
black.  The  abdomen  is  reddish,  and  the  whole  surface  is 
shining.  All  the  species  of  this  genus  live  in  fungi ;  and  in  such 
localities  may  be  found  this  insect,  which  is  not  very  conmion, 
but  is  more  plentiful  than  seems  to  be  the  case  on  account  of 
its  way  of  hiding  itself  within  the  fungi.  There  is  another 
genus  belonging  to  this  family,  called  Engis,  the  members  of 
which  are  found  in  similar  localities.  They  are  pretty  little 
beings — shining,  rather  convex,  and  elongated,  and  usually  dark- 
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brown  with  yellow  thorax  and  Bhoalders.  The  peculiar  three- 
jointed  club  of  the  family  will  at  once  distingtiish  them.  The 
genus  TripUoi  contains  five  English  species. 

Tee  next  family,  the  CoccmeUA/CUB,  is  composed  of  insects 
which  are  veiy  ^miliar  to  its  under  the  popular  name  of  Lady- 
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birds  or  Lady-cows — the  former  being  the  more  common  as  well 
as  the  more  poetical  name.  These  insects  are  all  flat  below 
and  convex  above,  the  body  is  rounded  and  the  antcnnse  are 
short.  The  structure  of  the  various  parts  of  this  genus  is 
shown  on  Woodcut  XXIV.,  the  antenna  being  represented  at 
d,  1  he  maxilla  and  its  palpus  at  b,  the  labium  at  c,  and  the  1^, 
with  the  tiny  third  joint  of  the  tarsus,  at  e.     The   typical 
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genus,  CoodneUa,  has  the  hinder  angles  of  the  thorax  acute. 
Many  species  of  these  pretty  insects  inhabit  England,  but  some 
of  the  species  are  so  exceedingly  variable  in  point  of  colour, 
that  the  varieties  have  been  described  as  actual  species  by 
practised  entomologists.  It  is  common  enough  to  find  a  blue 
insect  running  into  shades  of  green,  and  vice  versa ;  but  in 
some  of  these  Lady-birds,  the  same  species  will  be  red  spotted 
with  black,  black  spotted  or  blotched  with  red,  black  spotted 
with  yellow,  yellow  spotted  and  barred  or  blotched  with  black, 
and  so  on  in  infinite  variety. 

We  will  now  briefly  describe  two  species,  one  a  rarity  and 
the  other  a  very  common  one,  and  then  proceed  to  the  habits 
of  the  insect.  On  Woodcut  XXTV.  Fig.  1,  is  represented  a 
very  beautiful  insect,  which  we  may  call  the  Eted  Ladt-bird 
{Coccinella  ocellata).  The  head  and  thorax  of  this  species  are 
black,  and  on  the  latter  are  two  yellow  spots  at  the  base  and  a 
patch  of  the  same  colour  at  each  side.  The  elytra  are  red, 
and  upon  each  elytron  are  nine  black  spots,  more  or  less  oval, 
each  of  them  surrounded  with  a  ring  of  yellow,  giving  them 
the  ^eyed'  appearance  which  is  expressed  by  the  specific 
name  ocMata.  There  is  also  a  black,  yellow-edged  streak 
over  the  apex  of  the  elytra.  Several  varieties  of  colouring 
are  known.  This  insect  has  been  found  upon  the  pine,  the  fir, 
and  the  beech. 

On  Plate  VI.  Fig.  12,  is  drawn  the  common  Sbvbn-spot 
Lady-bird  (Uocdnella  aeptempunctcUa),  a  species  that  derives 
its  name  from  the  seven  black  spots  upon  the  elytra.  These 
spots  are  exceedingly  variable  in  size,  and  sometimes  one  or 
two  spots  are  absent,  while  there  is  one  variety  in  which  there 
are  no  spots  at  all.  It  is  represented  in  flight,  in  order  to 
show  the  large  size  of  its  wings. 

Beautiful  as  are  the  Lady-birds,  it  is  not  for  their  beauty 
alone  that  they  are  valued,  inasmuch  as  they  are  among  the 
greatest  benefactors  of  civilised  man,  and  preserve  many  a 
harvest  which,  but  for  their  aid,  would  be  hopelessly  lost.  For, 
in  their  larval  state  they  feed  upon  the  aphides — the  *  green 
blight '  or  *  green-fly '  of  gardeners — and,  being  exceedingly 
voracious,  devour  vast  numbers  of  those  destructive  insects. 
Few  persons  would  suppose,  on  looking  at  the  Coccinella  larva, 
what  was  its  real  condition  of  life.     It  looks  as  harmless,  dull. 
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sluggish  a  creature  as  can  be  imagined,  and  much  more  likely 
to  be  eaten  itself  than  to  eat  other  insects.  Yet,  with  all 
this  innocence  of  aspect,  it  is  so  ruthless  a  destroyer  of  animal 
life,  that  if  a  few  of  them  be  placed  on  a  bush  or  plant  which 
is  infested  with  aphides,  in  a  day  or  two  not  an  aphis  will 
be  left. 

Especially  is  the  Lady-bird  useful  in  those  parts  of  the  country 
where  hops  are  grown.  There  is  an  aphis  which  feeds  specially 
upon  this  plant,  and  which  has  been  known  to  destroy  whole 
plantations  in  a  single  season,  causing  the  greatest  distress 
among  the  multitudes  whose  living  depends  more  or  less  directly 
upon  the  hop.  Fortunately,  the  I^y-bird — usually  the  little 
Two-Spot  Lady-bikd  (Cocdnella  HpunctcUa) — comes  to  the 
rescue,  and  follows  the  aphides  wherever  they  are  most  plenti- 
ful. The  mother  insect  lays  her  eggs  in  packets  among  the 
aphides,  and,  as  soon  as  the  young  larvae  are  able  to  move 
about,  they  begin  to  feed  upon  the  insects  near  where  they 
have  been  placed. 

In  some  seasons  the  swarms  of  Lady-birds  almost  exceed 
belief.  I  have  seen  the  streets  absolutely  red  with  them,  and 
the  houses  covered  with  their  multitudes,  while  within  doors  a 
thick  band  of  Lady-birds  ran  along  the  angle  of  the  walls 
and  ceiling  like  a  red  cable,  large  bunches  hanging  in  each 
comer.  These  insects  very  well  illustrated  the  adage  that 
'  dirt  is  only  matter  in  the  wrong  place.'  Nothing  could  be 
more  beneficial  than  their  presence  in  the  locality,  as  it  was 
situated  in  the  very  midst  of  hop  gardens,  and  by  their  means 
the  year's  harvest  was  saved  from  destruction.  But,  though 
they  were  very  much  wanted  out  of  doors,  they  were  not  at  all 
wanted  inside  the  house,  especially  as  Lady-birds  have  a  very 
unpleasant  odour,  which,  when  multiplied  by  tens  of  thousands, 
becomes  almost  imbearable.  £ven  after  the  rooms  had  been 
cleared,  they  were  almost  uninhabitable,  and  the  more  so  that 
it  was  impossible  to  keep  the  windows  open,  l)ecause  the  Lady- 
birds flocked  into  the  room  in  swarms,  and  would  soon  have 
replaced  those  which  had  been  ejected.  Even  throughout  the 
winter  many  of  them  retained  their  positions,  having  been 
kept  alive  by  the  warmth  of  the  fire. 

When  the  larva  is  full-fed,  it  attaches  itself  to  a  twig  or  leaf 
by  the  end  of  its  tail,  and  thus  hangs  with  its  head  dovmwards. 
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Presently,  the  larval  skin  splits  down  the  back,  but  the  papa 
does  not  emerge,  remaining  within  the  larval  skin  until  it  has 
changed  into  its  perfect  form.  It  has  been  mentioned  that 
the  Lady-birds  give  out  a  very  unpleasant  odour.  This  is  caused 
by  a  yellowish  liquid  which  issues  from  the  joints  of  the  limbs, 
as  has  been  described  in  connection  with  the  Oil  Beetle,  on 
page  1 54,  and  which  has  a  very  powerful  and  disagreeable  scent. 
In  some  parts  of  the  country  this  liquid  is  considered  to  be  a 
cure  for  toothache,  the  finger  being  first  rubbed  against  the 
legs  of  the  Lady-bird,  and  then  on  the  o£fending  tooth.  In  its 
larval  state  it  emits  a  similar  liquid  &om  the  tubercles  upon 
ita  body. 

It  is  rather  remarkable  that  the  popular  names  of  Lady-bird 
and  Lady-cow  are  not  peculiar  to  England.  In  France,  for 
example,  the  insect  is  called  Bdte  de  la  Vierge,  or  Yache  h 
Dieu.  The  children,  however,  do  not  respect  the  insect  in  con- 
sequence of  its  popular  names,  but,  on  the  contrary,  when  they 
catch  one,  look  upon  it  as  a  means  of  showing  their  ingenuity 
in  prolonging  torture  without  destroying  life. 

The  next  family,  that  of  the  Endomychidse,  is  represented 
by  one  species,  Lycoperdina  boviatce,  which  is  shown  on  Wood- 
cut XXIV.  Fig.  2. 

In  this  family  the  antennae  are  tolerably  long,  the  thorax  is 
impressed  behind,  and  the  last  joint  of  the  maxillary  palpus  is 
never  hatchet-shaped.  In  the  genus  Lycoperdina  the  thorax  is 
heart-shaped,  and  abruptly  cut  off  at  the  base,  and  there  is  no 
distinct  club  to  the  antennae.  The  present  species  is  an  odd, 
black,  flat  insect,  which  has  been  very  happily  compared  to  a 
Blaps  in  miniature.  It  is  to  be  found  inside  the  well-known 
puflf-ball  {Lycoperdon  bonistce\  from  which  it  derives  its 
generic  name,  and  makes  its  exit  by  the  aperture  which  exists  at 
the  top  of  the  fungus,  and  through  which  the  spores  escape  like 
clouds  of  smoke.  It  is  not  at  all  a  common  insect,  and  a  vast 
number  of  puff-balls  may  be  examined  without  a  single  speci- 
men of  the  Beetle  being  found.  But,  like  many  other  rare 
insects,  when  one  specimen  is  found,  plenty  more  are  generally 
to  be  seen,  and  though  five  hundred  of  the  fungi  may  have  been 
examined  without  success,  the  five  hundred  and  first  may  con- 
tain enough  Beetles  to  stock  a  dozen  cabinets. 
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The  wide  and  deeply  fringed  maxilla  is  worthy  of  notice. 
This  is  the  only  English  species  of  the  genus,  the  second  sup- 
posed species  being  nothing  more  than  a  variety. 

TsE  &mily  of  the  Trichopteridse  contains  a  good  many 
species,  of  which  we  select  one  as  our  example.  This  is  Tri- 
chopteryx  atamarioj  which  is  represented  on  Woodcut  XXIV. 
Fig.  3. 

These  are  all  little  Beetles,  and,  indeed,  are  the  tiniest  of  the 
British  Coleoptera.  Small  as  they  are,  they  can  be  easily 
recognised  when  examined  by  the  aid  of  a  lens,  so  bold  are 
the  characteristics  which  mark  them.  The  antennae  are  long, 
slender,  and  beset  with  long  hairs,  and  having  a  bold  three- 
jointed  club.  The  wings  are  very  long  and  narrow,  and  fringed 
with  hairs,  a  peculiarity  which  has  gained  for  them  the  name 
of  Trichopteryx,  or  *  hairy  wings.'  Sometimes  the  wings  are 
undeveloped,  but  when  they  are  present  they  are  always  fringed 
with  hair.  There  are  other  characteristics  of  the  femaily,  but 
these  are  sufficient  for  the  recognition  of  any  insect  that  belongs 
to  it. 

In  the  typical  genus,  Trichopteryx,  the  antennae  are  about 
half  as  long  as  the  body,  the  head  is  convex,  large  and  trian- 
gular, and  the  wings  are  furnished  at  their  tips  with  several 
bimdles  of  hairs.  The  present  species  is  one  of  the  largest  of 
the  family,  and  yet  it  is  only  one  twenty-fourth  of  an  inch  in 
length.  Small  as  it  is,  by  the  side  of  other  species  of  the 
same  genus  it  is  only  a  giant,  most  being  the  thirty-sixth  part  of 
an  inch  in  length,  while  there  are  some  which  are  barely  one- 
hundredth  of  an  inch  long.  Some  notion  of  the  size  of  these 
tiny  creatures  may  be  obtained  by  looking  at  the  little  line  on 
the  right  hand  of  Fig.  3,  and  reflecting  that  they  measure  just 
one  quarter  of  that  length. 

The  little  insect  which  has  been  chosen  as  our  example  of 
these  *  micro-coleoptera,'  as  the  tiny  Beetles  are  called,  is  tole- 
rably common,  and  can  be  found  under  heaps  of  decaying 
leaf-mould  and  similar  localities.  Though  the  finder  may  not 
be  able  to  recognise  the  precise  species  when  he  discovers  it, 
he  can  at  all  events  see  that  it  is  a  Beetle,  whereas,  when  he 
finds  the  exceedingly  minute  creatures  which  have  just  been 
mentioned,  it  is  impossible  for  him  to  know,  without  the  aid 
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of  a  lens,  that  the  little  black  speck  is  even  an  insect,  much 
less  whether  it  be  a  Beetle  or  not.  The  best  mode  of  capturing 
these  Beetles  is  to  take  some  leaf-mould  from  under  a  heap, 
scatter  it  thinly  on  a  sheet  of  white  paper,  and  then  go  over 
it  carefully  with  a  tolerably  powerful  lens. 

Owing  to  the  very  minute  dimensions  of  these  Beetles,  the 
exact  definition  of  the  species  is  a  very  difficult  business,  but 
it  is  estimated  that  twelve  species  are  known  in  this  country. 

Passing  by  one  family  of  this  section,  we  come  to  the 
Pselaphidse,  of  which  remarkable  family  two  examples  will  be 
given,  each  illustrating  one  of  the  sub-families. 

In  these  Beetles  the  elytra  are  very  short,  so  short,  indeed, 
that  for  many  years  these  insects  were  classed  among  the 
Brachelytra.  The  club  of  the  antennae  is  bold  and  well-defined^ 
the  last  joint  being  very  large.  The  head  is  narrowed  behind 
into  a  distinct  neck. 

The  first  sub-fiimily  is  called  the  Pselaphinse,  and  in  them 
the  antennae  have  eleven  joints,  and  the  eyes  and  parts  of  the 
mouth  are  well  developed.  The  genus  Pselaphus,  of  which 
there  are  only  two  British  species,  has  the  antennae,  palpi  and 
legs  very  long.  The  commonest  species,  PaeUtphua  Heisei, 
which  is  represented  on  "Woodcut  XXIV.  Fig.  4,  is  shining 
yellow-brown,  has  its  body  very  flat  and  vdde,  and  on  each  side 
of  the  suture  of  the  elytra  there  is  a  stria  which  runs  from  tlie 
base  to  the  tip.  It  can  be  shaken  out  of  moss,  as  can  its  con- 
gener, Pselaphus  Dresdenenais^  which  may  be  distinguished 
by  its  dark  colour  and  a  semicircular  impression  at  the  base  of 
the  thorax. 

The  last  example  of  the  British  Beetles  is,  perhaps,  the 
strangest  of  all  our  native  insects,  and  how  it  can  find  any 
gratification  in  existence  is  not  easy  to  see.  We  think  that 
the  life  of  a  deaf  and  dumb  man  is  a  hard  one,  shut  out  as  he 
is  from  free  intercourse  witli  his  fellow  creatures,  and  incapable 
of  enjoying,  or  even  of  comprehending,  the  common  blessings 
of  sight  and  hearing.  Yet  he  is  capable  of  one  kind  of 
animal  enjoyment,  for  he  can  eat,  and  indeed  upon  this  capa- 
bility is  based  the  course  of  instruction  by  which  such  afflicted 
persons  have  been  rescued  from  their  wretched  isolation,  and 
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taught  to  interchange  ideas  with  their  fellow  men.  But,  sup- 
posing that  a  man  who  was  incapable  of  sight  or  hearing  were 
also  found  without  a  mouth,  and  yet  possessing  the  power  of 
living  without  food,  we  should  think  that  such  a  being  must 
have  reached  the  very  abyss  of  misery — a  misery  beyond  all 
power  of  alleviation. 

Yet  in  the  Beetle  which  is  shown  on  Woodcut  XXIV.  Fig.  5, 
we  see  an  insect  in  which  these  imaginary  privations  are  the 
normal  state,  and  which  possesses  neither  eyes  nor  mouth,  and 
is  capable  of  supporting  existence  without  food.  We  should, 
however,  be  very  wrong  in  supposing  that  this  insect  must  be 
miserable  because  a  human  being  imder  such  conditions  would 
be  supremely  wretched,  and  may  be  sure  that,  in  some  myste- 
rious way,  this  Beetle,  which  leads  a  darkling  life  and  is  incapable 
of  eating,  is  just  as  happy  in  its  way  as  the  brilliant  butterfly 
that  basks  in  the  sunshine,  and  flits  from  flower  to  flower,  en- 
joying their  lovely  colours  and  sweet  juices. 

Whether  the  insect  be  possessed  of  some  senses  imknown  to 
us,  must  of  necessity  be  a  problem  not  likely  to  be  solved,  but, 
as  far  as  we  can  judge,  the  only  sense  which  it  can  possess  is 
that  of  touch.  The  name  Pselaphidso  refers  to  this  supposition, 
and  is  formed  from  a  Greek  word,  signifying  the  groping  move- 
ments of  one  who  tries  to  find  his  way  in  the  dark. 

The  name  of  this  Beetle  is  Glaviger  foveolaUis^  the  former 
name  signifying  *  club-bearer,'  and  given  to  the  insect  on 
account  of  the  form  of  the  antenna,  which  is  boldly  clubl)ed, 
and  has  only  five  joints.  This  Beetle  can  be  found  in  the  ne^ts 
of  the  yellow  ant  {Formica  flava),  a  very  common  insect,  which 
makes  its  nests  under  large  stones  if  it  can  find  them,  or,  in 
default  of  such  shelter,  throws  up  little  mounds  of  earth.  It 
can  be  found  plentifully  on  heaths  and  hilly  districts.  The 
colour  of  the  insect  is  yellow,  like  that  of  the  ant  with  which 
it  lives,  and  it  has  no  wings.  The  name  foveolatus  is  given 
to  it  on  account  of  the  deep  fovea,  or  hollow,  in  the  middle  of 
the  abdomen. 
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CHAPTER  L 

These  insects,  popularly  known  as  Eabwigs,  are  remarkable  for 
many  reasons.  None  of  them  are  large,  and  some  are  very  small. 
There  are  but  few  species,  and  most  of  the  British  species 
are  very  common — in  fact,  much  too  common  as  far  as  flower- 
gardens  are  concerned.  Yet,  though  they  are  small,  few,  and 
common,  they  have  been  the  occasion  of  more  disputes  among 
entomologists  than  all  the  other  insects  put  together.  Some 
asserted  that  they  were  an  *  aberrant '  branch  of  the  Brachelytra 
and  allied  to  the  common  Rove  Beetles,  while  others  as  strenu- 
ously asserted  that  they  belonged  by  right  to  the  Orthoptera, 
and  were  allied,  though  distantly,  to  the  Cockroach.  The  use 
to  which  they  put  the  forceps  with  which  their  tails  are  armed 
furnished  another  fertile  source  of  dispute,  while  even  their 
popular  English  name  was  cause  for  abundant  quarrel — one 
party  considering  the  name  to  be  properly  "EsLrmig^  in  allusion 
to  the  popular  idea  that  they  were  in  the  habit  of  crawling 
into  human  ears ;  and  the  other  spelling  the  word  IS^'ajwing^  be- 
cause the  spread  wing  of  the  insect  is  sliaped  like  a  human  ear. 

We  will  take  each  of  these  disputed  points  in  succession, 
and  begin  with  the  first — namely,  the  position  which  they  ought 
to  occupy  in  the  world  of  insects. 

It  is  satisfactorily  ascertained  that  they  cannot  be  Beetles,  if 
only  for  the  one  fact,  that  in  the  pupal  state  they  are  not  in- 
active, but  resemble  in  every  respect  the  perfect  insect,  except 
that  the  wings  are  rudimentary.  The  elytra,  instead  of  being 
homy,  are  soft  and  leathery,  very  small,  without  veins;  and 
nearly,  but  not  quite,  cover  the  wings,  the  leathery  hinge  of 
which  projects  just  beyond  them  when  folded.     This  hinge 
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is  a  most  important  part  of  the  wing,  and  will  be  prcsentlj 
described  more  folly.  The  name  Debmaptera  is  formed  froa 
two  Greek  words  signifying  *  akin-winged,'  and  is  given  to  thew 
insects  on  account  of  the  structure  of  the  elytra. 

As  the  wings  form  one  of  the  most  important  characteristici 
in  these  insects,  we  will  proceed  to  describe  them.     Very  fen 
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persons  have  the  least  idea  that  the  Elarwig  is  furnished  with 
wings  of  remarkable  size  and  beauty,  and  that,  although  it  is 
possessed  of  much  speed  in  running  it  i§  quite  as  active  in  the 
air  aa  on  foot.  On  Plate  VII.  Fig.  2,  the  Couuon  Earwig  {For- 
ficula  auritmlaria)  is  shovm,  as  it  appears  with  its  beautiful 
wings  extended. 
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To  display  these  wings  properly  is  a  business  of  exceeding 
difficulty,  and  demands  the  greatest  patience  as  well  as  skill. 
They  have  to  be  coaxed  from  under  the  tiny  elytra  with  infinite 
care,  and  their  delicate  folds  spread  one  by  one  lest  they  should 
be  torn.  I  have  found  that  a  glass  tube,  drawn  to  a  rather  fine 
point,  is  exceedingly  useful,  for  the  wings  can  often  be  blown 
open  by  a  current  of  air  directed  upon  them,  when  the  use  of 
a  needle  would  be  nearly  certain  to  damage  them.  Even  when 
they  are  at  last  ^  teased '  out,  it  is  no  easy  matter  to  spread 
them  flat  and  keep  them  so  while  the  card  braces  are  being 
pressed  on  them,  inasmuch  as  the  membrane,  though  delicate, 
is  very  elastic,  and  has  a  tendency  to  contract  and  crumple  up  the 
whole  wing  into  folds,  just  as  it  has  been  nicely  and  satisfactorily 
flattened.  If  any  of  my  readers  should  be  afflicted  with  hasty 
tempers  and  wish  to  put  themselves  through  a  course  of  disci- 
pline, I  can  strongly  recommend  them  to  take  a  few  Earwigs 
and  set  them  with  expanded  wings,  taking  care  to  make  both 
wings  look  alike.  When  they  have  succeeded  in  doing  so 
without  losing  temper  they  may  be  perfectly  easy  as  to  their 
ability  in  conquering  their  infirmity. 

The  mode  in  which  these  large  and  delicate  wings  are  packed 
into  so  small  a  compass  is  singularly  beautiful.  The  front 
margin  of  the  wing,  from  the  base  to  a  spot  about  half-way 
along  it,  is  rather  hard  and  firm,  and  at  that  point  is  a  broad 
leathery  patch  which  acts  as  a  hinge.  From  this  point  the 
folds  of  the  wing  radiate  just  like  those  of  an  open  fan ; 
and,  at  half  their  length,  the  edge  of  each  of  these  folds  is 
strengthened  by  a  small  patch  of  similar  leathery  material. 

When  the  wing  is  to  be  gathered  together  under  its  elytron, 
the  radiating  folds  are  closed  exactly  like  the  bars  of  a  fan, 
and  the  closed  folds  are  then  doubled  twice,  once  at  the  small 
and  once  at  the  large  hinge.  If  we  suppose  each  of  the  bars  of 
a  fan  to  have  two  hinges,  so  as  to  divide  it  into  three  equal  parts, 
we  can  understand  that  it  could  be  folded  into  a  very  small  com- 
pass, first  by  closing  the  fan  longitudinally,  and  then  doubling 
it  twice  crosswise.  In  consequence  of  this  beautiful  piece  of 
mechanism  Mr.  Westwood  proposed  the  name  Euplexoptera 
for  the  Earwigs,  the  name  being  of  Greek  origin,  and  signifying 
beautifully-folded  wings. 

I  have  mentioned  that  it  is  a  very  difficult  task  to  get  the 
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wings  expanded.  It  is  all  but  impossible  to  put  them  back 
again  under  the  elytra.  How,  then,  can  the  insect  manage  to 
replace  them  ?  This  question  involves  the  real  use  of  the  for- 
ceps at  the  end  of  the  tail.  They  are  generally  considered  as 
instruments  of  offence,  and  as  such  they  can  be  used,  being 
capable  of  inflicting  a  tolerably  sharp  pinch,  as  anyone  can 
testify  who  has  handled  an  Earwig.  This,  however,  is  not  their 
primary  use,  for  they  are  employed  in  the  act  of  packing  the 
wings  under  the  elytra,  and  without  their  aid  the  insect  could 
never  secure  its  wings  properly.  I  have  more  than  once  seen 
an  Earwig  pack  up  its  wings,  and  a  very  curious  and  interesting 
sight  it  is. 

As  soon  as  the  insect  settles,  it  partially  folds  its  wings,  so 
that  they  fall  into  a  set  of  wrinkles,  apparently  without  any 
arrangement,  but  in  reality — like  the  seeming  confusion  of 
ropes  on  board  ship — each  being  exactly  in  its  appointed  place, 
and  ready  for  tlie  next  movement.  After  a  very  brief  pause, 
the  folds  of  the  wings  are  brought  still  closer  together,  and 
gathered  towards  the  elytra ;  and  then  the  tail  is  bent  over 
the  back,  the  wings  are  seized  by  the  forceps,  and  by  their  aid 
are  tucked  away  under  the  elytra. 

It  is  said  that  the  insect  also  makes  use  of  the  forceps  in 
expanding  the  wings  as  well  as  in  closing  them.  This  may  be 
the  case,  but  I  have  never  seen  an  Earwig  use  its  forceps  ex- 
cept for  the  latter  office,  the  mere  beat  of  the  wings  against  tlie 
air  seeming  to  have  the  power  of  spreading  them  to  their  full 
extent.  In  each  case  the  species  was  the  Little  Earwig  {Labia 
7)vinor)j  and  indeed  I  never  did  see  the  Common  Earwig  use 
its  wings. 

These  insects  are  remarkable  in  many  respects,  and  one 
species — whatever  may  be  the  cose  with  the  others — has  been 
ascertained  to  behave  very  differently  from  the  generality  of 
the  insect-race.  As  a  rule  insects  take  no  care  of  their  young. 
They  deposit  their  eggs  in  some  spot  where  the  young  larva 
can  find  its  food  when  hatched,  and  then  take  no  further  care 
of  them.  Indeed,  the  greater  nimiber  of  insects  die  as  soon  as 
they  have  deposited  their  eggs,  so  that  maternal  care  is  im- 
possible. It  may  be  urged  that  bees,  wasps,  and  ants  take  care 
of  their  young.  This,  however,  is  not  the  case.  Care  is  cer- 
tainly taken  of  the  young  larvae,  but  not  by  the  mother,  who 
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1.  Forficula  gigantea. 

2.  Forficula  auricolaria. 
8.  Blatta  germanica. 

4.  Blatta  germanica  (egg-cafie). 
6,  Gryllotalpa  vulgaris. 
6.  Gryllus  campestria. 

Plants  : — 

Great  Bindweed  (Convolvulus  sepium).    Above. 
Purple  Clover  (  Trifolium  pratense).    Right  of  Middle. 
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does  nothing  but  deposit  the  eggs,  and  then  leaves  to  the 
workers  the  task  of  feeding  and  nurturing  the  helpless 
young. 

But,  according  to  the  observations  of  De  Geer,  the  Earwig 
forms  an  honourable  exception  to  this  rule,  and  watches  as 
carefully  over  the  young  as  a  hen  does  over  her  chickens.  She 
deposits  the  eggs  in  some  spot  which  is  at  the  same  time 
damp  and  moist,  and  if  one  of  these  conditions  should  fail 
shifte  the  eggs  to  another  place.  The  same  observer  noticed 
that  even  after  the  eggs  have  been  intentionally  displaced  the 
mother  insect  will  collect  and  replace  them.  These  curious 
statements  have  been  corroborated  by  Mr.  Spence,  who  writes 
as  follows :  ^  This  remarkable  fact  I  have  myself  witnessed, 
having  found  an  Earwig  imder  a  stone,  which  I  accidentally 
turned  over,  sitting  upon  a  cluster  of  young  ones,  just  as  this 
celebrated  naturalist  has  described.' 

The  larvae  very  much  resemble  in  form  the  perfect  insect, 
except  that  they  have  no  wings,  and  the  forceps  are  not  well 
developed,  the  prongs  being  nearly  straight  and  not  possess- 
ing the  bold  curve  which  is  seen  in  the  perfect  insect.  In  the 
pupal  state  the  wing-cases  make  their  appearance  in  a  rudi- 
mentary form,  but  the  wings  are  not  developed  until  the  insect 
has  passed  through  its  final  change.  Moreover,  in  the  imper- 
fect stages  of  life  the  Earwig  has  much  fewer  joints  in  the 
antennae — the  perfect  insect  of  the  common  species  having 
fourteen  and  the  larva  only  eight. 

Interesting  as  is  the  Earwig  to  the  naturalist,  it  is  specially 
hateful  to  the  gardener.  It  has  a  very  disagreeable  habit  of 
feeding  on  the  petals  of  flowers,  nibbling  their  edges  and 
making  them  unsightly.  The  dahlia  and  the  carnation  are 
favourite  flowers  witli  the  Earwig,  and  as  a  true  and  perfect 
edge  forms  one  of  the  chief  points  in  these  flowers  the  gar- 
dener has  good  reason  to  hate  the  insect.  As,  moreover,  the 
Earwigs  as  a  rule  feed  by  night  it  is  no  easy  matter  to  guard 
the  flowers  from  their  depredations. 

Disliking  the  light.  Earwigs  hide  themselves  by  day  in  any 
dark  cranny  that  they  can  find ;  and,  by  taking  advantage  of 
this  habit,  their  numbers  can  be  sensibly  diminished,  though 
they  cannot  be  altogether  extirpated.  For  this  purpose,  gar- 
deners are  in  the  habit  of  putting  inverted  flower-pots,  lobster- 
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daws,  and  similar  objects,  on  the  tops  of  the  sticks  to  which 
the  plants  are  tied,  so  that  the  Earwigs  may  crawl  into  them  at 
night  and  be  captured  in  the  morning.  There  is,  however, 
a  neater  and  more  effective  mode  of  catching  these  insects. 

Instead  of  capping  the  tops  of  the  sticks  with  such  unsightly 
objects  as  lobster-claws  and  flower-pots,  let  a  number  of  tubes 
be  made,  about  three  or  four  inches  in  length  and  half  an  inch 
or  less  in  diameter.  These  may  be  made  from  elder  branches, 
from  wild  hemlock  stems,  or  even  from  brovm  paper.  One  end 
must  be  plugged  up,  and  the  tube  is  then  hung  to  the  stick 
with  the  open  end  downwards.  In  the  morning,  the  tubes 
should  be  gently  lifted  from  the  sticks  to  which  they  are  sus- 
pended, the  plug  removed,  and  the  Earwigs  blown  into  a  con- 
venient vessel,  from  which  they  can  be  thrown  into  boiling 
water.  The  plug  is  then  replaced,  and  the  tube  allowed  to 
hang  in  its  former  place. 

These  insects  are  able  to  devour  both  animal  and  vegetable 
food,  though  they  seem  to  prefer  the  latter.  They  are  said  to 
enter  the  nests  of  certain  solitary  bees  and  to  feed  upon  the 
larvae  ;  and  De  Geer  remarked  that  the  young  Earwigs  which 
he  watched  not  only  ate  the  bodies  of  their  brethren  who  died, 
but  ill  repaid  the  watchful  care  of  their  mother  by  devouring 
her  dead  body. 

Only  a  few  species  of  Earwig  are  known  in  this  country,  and 
none  of  them  attain  any  great  size.  The  Giakt  Eakwig,  the 
largest  and  rarest  of  these  insects,  is  represented  on  Plate  VII. 
Fig.  1.  Its  name  is  Labidura  gigantea^  and,  as  Lord  Lytton 
remarks,  *  to  the  great  grief  of  naturalists,  and  to  the  great 
honour  of  Providence,  is  very  rarely  found.'  It  was  first  dis- 
co ved  by  the  Rev.  W.  Bingley,  in  1808,  upon  the  beach  near 
Christchurch.  He  observed  that  it  seldom  quits  its  place  of 
refuge  in  the  rocks  during  the  daytime,  but  nms  about  the 
sands  in  search  of  food  after  the  sun  has  gone  down. 

For  many  years,  no  other  specimens  of  this  fine  insect  were 
discovered,  and  some  doubts  were  entertained  as  to  the  pro- 
priety of  admitting  it  among  the  British  insects.  Of  late 
years,  however,  its  haunts  have  been  known,  so  that  Mr.  Bing- 
ley's  specimens  were  not  the  only  examples.  A  good  specimen 
in  my  collection  was  taken  on  the  sands  at  Folkestone  by  a 
lady  who  had  sufficient  observation  to  see  that  the  insect  was  a 
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peculiar  one,  sufficient  courage  to  capture  it,  and  sufficient  dis- 
crimination to  send  it  to  me.  It  was  caught  in  the  afternoon, 
and  I  think  that  it  must  have  been  frightened  out  of  its  hiding- 
place  by  a  little  boy  who  was  digging  in  the  sand  and  getting 
into  mischief,  after  the  custom  of  children  on  the  sea-shore. 

By  some  entomologists  this  insect  is  placed  in  a  separate 
genus  on  account  of  its  antennse,  which  have  more  than  twice 
as  many  joints  as  those  of  the  common  species.  The  name 
Labidura  is  composed  of  two  Greek  words,  signifying  *  pincer- 
tail,'  and  is  a  very  appropriate  one,  the  forceps  being  of  very 
great  proportionate  size.  The  name  Forficida^  which  is  given 
to  the  common  species,  is  Latin,  and  signifies  '  little  forceps.' 

As  this  instrument  is  so  important,  both  in  the  economy  of  the 
insect  and  in  deciding  the  species,  the  forceps  of  the  two  species 
which  have  been  described  are  given  on  Woodcut  XXV.  At 
Fig.  a  is  shown  the  forceps  of  the  male  Griant  Earwig,  and  at 
Fig.  6  those  of  the  female.  Similarly,  the  forceps  of  the  male 
Common  Earwig  are  shown  at  Fig.  c,  and  those  of  the  female 
at  d. 
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CHAPTER  I. 

The  word  Orthoptera  signifies  Straight-wings,  and  is  given  to 
this  order  of  insects  because  their  wings  are  not  capable  of 
being  folded  crosswise,  as  is  the  case  with  the  Beetles  and 
Earwigs.  The  elytra  are  soft,  leathery,  strongly  veined,  and 
cross  each  other  at  their  tips,  and  the  true  wings  are  gathered 
under  them  in  longitudinal  folds,  like  those  of  a  fan%  the  tips 
frequently  projecting  from  under  the  elytra.  The  larvse  and 
pupse  resemble  the  perfect  insect  in  shape,  but  do  not  possess 
wings,  and  the  pupa  has  no  quiescent  stage,  but  is  as  active  as 
the  larva  or  perfect  insect,  therein  differing  essentially  from 
the  Beetles.  In  consequence  of  the  soft  texture  of  the  wing- 
covers,  some  entomologists  have  suggested  that  the  name  '  teg- 
mina'  be  substituted  for  *  elytra.'  I  cannot,  however,  admit 
the  necessity  for  such  alteration,  and  shall  therefore  retain  the 
word  elytra. 

This  order  of  insects  is  tolerably  well  represented  in  this 
country,  and  some  of  its  members  are  so  numerous  and  so  dis- 
agreeable that  we  should  be  very  glad  to  dispense  with  them 
altogether.  Our  English  Orthoptera  may  be  classed  under  the 
general  terms  of  Cockroaches,  Grasshoppers,  and  Crickets; 
while  in  other  countries  we  find  the  strange  '  Walking-stick ' 
insects.  Soothsayers,  and  Leaf-insects.  A  few  examples  will 
serve  to  illustrate  the  British  Orthoptera. 

Mr.  Westwood  divides  all  the  Orthoptera  into  four  sections. 
First  come  the  Cursoria,  or  runners,  of  which  the  Cockroach  is 
a  familiar  example.  Then  come  the  Eaptoria,  or  snatchers, 
such  as  the  Mantis  or  praying  insect,  which  have  the  first  pair 
of  legs  developed  into  instruments  of  prehension.     The  third 
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section  is  the  Ambulatoria,  or  walkers,  such  as  the  Walking- 
stick  insects ;  and  the  last  section  is  the  Saltatoria,  or  jumpers, 
such  as  the  Grrasshoppers  and  their  kin. 

The  first  section  is  represented  in  England  by  one  genus 
only — ^namely,  Blatta — ^and,  considering  the  nature  of  the 
cursorial  Orthoptera,  we  may  be  glad  that  they  have  no  more 
representatives  in  this  country.  In  these  insects  the  body  is 
rather  oval  and  flat,  the  thorax  is  very  large  and  shield-shaped, 
the  head  being  almost  concealed  under  it,  and  the  antennse  are 
very  long  and  thread-like.  The  males  are  fully  winged,  while 
in  the  females  both  wings  and  elytra  are  much  smaller  than  in 
the  male,  and  in  some  species  are  altogether  absent.  There 
are  several  species  of  Cockroach  in  this  country,  some  of  which 
are  indigenous,  while  others  have  evidently  been  imported. 

Such  is  the  case  with  the  Domestic  Cockboach  {Blatta 
orierUaUa),  which  has  completely  taken  possession  of  England. 
As  &r  as  is  known  it  was  originally  imported  from  the  Levant, 
and  at  first  was  confined  to  seaport  towns.  The  climate, 
however,  suited  it,  and  so  did  the  prevalence  of  kitchen  fires, 
which  are  allowed  to  smoulder  through  the  greater  portion  of  the 
night,  thus  affording  the  requisite  supply  of  warmth.  As  for 
moisture,  which  is  as  necessary  to  the  insects  as  warmth,  the 
drippings  of  the  kitchen  boiler  are  generally  sufficient  for  the 
purpose.  However  this  may  be,  the  insects  have  spread  them- 
selves over  England  in  a  manner  which  is  really  wonderful, 
considering  that  the  female  is  wingless,  and  must  thfirefore  be 
transported  by  other  means  of  locomotion  than  her  own  limbs 
can  supply. 

That  the  Cockroach  should  spread  over  London  is  easy  to 
understand.  London  is  a  seaport  town,  and  the  insect  could 
therefore  establish  itself  firmly  enough  by  the  water-side,  and 
afterwards  make  its  way  to  different  parts  of  the  metropolis,  a 
task  in  which  it  is  greatly  assisted  by  the  laimdress  and  her 
basket.  Innocently  and  ignorantly  the  laundress  is  one  of  the 
principal  agents  in  the  dispersion  of  the  Cockroach.  Her 
washhouse,  with  ita  perpetual  fire  and  water,  is  a  very  paradise 
for  the  Cockroach,  which  multiplies  therein  exceedingly, 
keeping  itself  hidden  during  the  day,  according  to  the  wont 
of  tliese  light-hating  insects.  The  laundress,  having  made  up 
her  basket  of  linen,  goes  off  to  her  well-earned  rest ;  and  as 
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soon  as  the  light  is  removed  out  come  the  Cockroaches  in 
shoals,  and  hold  revel  all  night  in  the  warmth  and  wet  of  the 
room.  In  the  morning  they  mostly  retire  to  their  hiding- 
places,  but,  if  suddenly  disturbed,  scurry  ofif  to  any  place 
which  can  conceal  them,  and  find  the  linen-baskets  very  con- 
venient for  the  purpose.  Hidden  in  the  baskets,  they  are 
carried  ofif  to  the  various  houses,  where  they  escape  and  soon 
produce  iresh  colonies. 

Still,  though  the  Cockroach  can  be  carried  about  London 
by  the  laundress,  it  cannot  reach  the  interior  of  England  by 
such  means,  and  is  in  all  probability  imported  in  hampers, 
paper  parcels,  and  boxes,  having  crept  into  them  while  the 
goods  were  waiting  in  the  London  offices. 

Like  many  other  insects,  the  Cockroach  has  a  habit  of  dis- 
charging from  its  mouth  a  dark-coloured  fluid  which  possesses 
a  most  abominable  smell.  This  odour,  indeed,  is  one  of  the 
principal  reasons  why  the  Cockroach  is  so  universally  detested, 
for  every  place  which  the  insects  frequent  becomes  in  time 
impregnated  with  this  nauseous  odour,  which  sometimes  is  so 
powerful  that  it  sensibly  afiTects  the  flavour  of  provisions  that 
have  been  left  in  larders  in  which  the  Cockroaches  are  specially 
plentiful.  Yet,  in  spite  of  this  odour,  and  possibly  on  account 
of  it,  the  Cockroach  is  a  favourite  food  with  many  animals, 
almost  all  insectivorous  birds  being  fond  of  it,  and  the  hedge- 
hog being  so  partial  to  it  that  one  of  these  animals  is  some- 
times kept  in  the  kitchen  for  the  express  purpose  of  destroying 
the  Cockroaches. 

I  have  even  heard  of  a  case  where  human  beings  have  been 
free  from  the  usual  dislike  of  these  insects.  Some  thirty  years 
ago  two  yoimg  ladies,  sisters,  were  at  school  in  London,  where 
they  had  been  sent  from  Jamaica,  their  native  place.  After 
everyone  but  themselves  was  asleep  they  used  to  get  up 
quietly,  slip  down  into  the  kitchen,  and  there  catch  and  eat 
tlie  Cockroaches.  This  extraordinary  habit  was  not  detected  for 
some  time,  but  at  last  the  mistress  found  it  out,  and  remon- 
strated with  them.  They,  however,  defended  themselves  by 
saying  that  they  had  seen  her  eat  shrimps,  which  fed  upon  all 
manner  of  carrion,  whereas  the  Cockroaches  were  clean  feeders, 
living  on  the  crumbs  which  had  been  sufifered  to  lie  about  in 
the  kitchen.     Even  after   the  discovery  it  was  almost  im- 
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possible  to  keep  them  from  the  kitchen  at  night,  so  strong  was 
their  love  for  the  Cockroaches. 

In  popular  kitchen  parlance  these  insects  are  called  Black- 
beetles,  though  why  they  should  have  such  a  name,  not  being 
beetles  and  their  colour  being  dark  brown  with  a  decided 
tinge  of  red  in  it,  is  not  easy  to  see.  I  find  on  enquiry  that 
in  some  bakehouses  the  miales,  which  are  distinguished  by  their 
wings,  are  called  Cockroaches,  while  the  wingless  females  are 
termed  Black-beetles.  As  is  the  case  vdth  insects  generally, 
the  Cockroach,  when  it  first  emerges  firom  its  pupal  skin,  is 
almost  white,  the  dark  colour  being  attained  by  slow  degrees. 
Wishing  to  know  how  long  a  period  was  required  for  the  deve- 
lopment of  the  dark  hue,  I  tried  the  experiment  by  catching 
one  of  these  ^  white  Black-beetles,'  as  the  servants  called  it,  and 
keeping  it  in  my  room  imder  a  glass  cover.  The  dark  colour 
was  fiilly  developed  on  the  third  day,  but  I  fancy  that  a  longer 
period  would  be  required  in  the  darkling  recesses  in  which  the 
insect  loves  to  pass  its  life. 

One  of  the  most  curious  points  about  the  Cockroach  is  the 
mode  in  which  its  eggs  are  deposited.  The  eggs  of  most  in- 
sects are  independent  of  each  other,  or  at  the  most  are  attached 
to  each  other  after  they  are  deposited,  and  are  either  defended 
by  being  laid  in  some  sheltered  spot,  by  animal  varnish  with 
which  they  are  covered,  or,  in  a  few  instances,  by  an  artificial 
covering  placed  over  them  by  the  mother  insect.  But  the 
eggs  of  the  Cockroach  are  dififerently  constituted,  and  are  laid 
all  together,  enveloped  in  a  hard  homy  covering,  in  which 
they  lie  like  peas  in  a  pod.  The  technical  name  for  this  egg- 
case  is  ootheca,  a  word  which  signifies  '  egg-purse.'  The  egg- 
case  of  the  common  Cockroach  is  shown  in  Woodcut  XXV. 
Fig.  6,  and  at  /  the  same  egg-case  is  drawn,  but  represented  as 
laid  open,  so  as  to  show  the  manner  in  which  the  eggs  lie  side 
by  side  in  it. 

This  egg-case  looks  exactly  like  the  kind  of  tart  called 
popularly  a  'turnover;'  and  indeed  if  the  apple  which  is  generally 
enclosed  in  the  '  turnover '  were  cut  into  slices,  and  these  slices 
arranged  side  by  side,  a  very  accurate  copy  of  the  egg-case 
would  be  made,  the  apple  representing  the  eggs,  and  the  crust 
the  egg-case  itself.  These  egg-cases  vary  in  appearance  ac- 
cording to  the  species  of  the  insect  which  produced  them. 
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That  of  the  domestic  species  is  wonderfully  large  considering 
the  size  of  the  insect,  being  three-eighths  of  an  inch  in  length, 
and  nearly  half  as  much  in  width.  It  is  shaped  something  like 
an  oblong  steel  purse,  the  part  which  represents  the  purse  itself 
being  well  roimded,  and  that  which  represents  the  clasp  having 
a  row  of  very  fine  notches.  When  the  young  are  hatched,  they 
escape  through  this  portion  of  the  egg-case,  the  whole  side 
opening  exactly  like  the  clasp  of  a  purse,  and,  owing  to  the 
elasticity  of  the  material  of  which  the  case  is  composed,  the 
opening  closes  as  soon  as  the  young  have  escaped,  and  ex- 
ternally the  egg-case  looks  exactly  as  it  did  when  the  eggs 
were  still  in  it. 

If  the  empty  case  be  cut  open  a  curious  sight  presents 
itsel£  On  the  outside  of  the  case  are  eight  small  rounded 
projections,  set  in  a  row  just  beneath  the  opening.  When  the 
interior  of  the  case  is  shown,  a  double  row  of  eight  cells  is  seen 
to  occupy  it,  half  of  the  cells  lying  on  either  side  of  the  case ; 
each  cell  being  lined  with  a  stout  yellowish  membrane,  and 
the  end  of  the  cells  exactly  corresponding  with  the  little  projec- 
tions which  have  just  been  mentioned.  The  mother  Cockroach 
takes  a  considerable  time  in  depositing  this  egg-sac,  and  carries 
it  about  with  her  for  several  days  before  she  finally  places  it 
in  the  spot  where  the  young  are  to  be  hatched. 

Another  species  of  Cockroach  is  shown  on  Plate  VIL, 
Fig.  3.  This  is  the  Field  Cockroach  {Blatta  germanica),  a 
much  smaller  insect  than  the  domestic  species. 

Its  colour  is  a  pale  yellow,  sometimes  taking  a  reddish  hue, 
and  on  the  large  prothorax  are  two  conspicuous  longitudinal 
black  lines,  a  peculiarity  by  which  it  may  at  once  be  recognised. 
Unlike  the  domestic  Cockroach,  which  only  lives  in  houses,  the 
Field  Cockroach  lives  in  the  open  air  as  well  as  in  houses,  and 
in  the  former  case  is  to  be  found  under  decaying  leaves  and 
similar  situations.  There  is  a  slight  difiference  in  the  colour 
of  the  insect,  according  to  its  habitation,  the  paler  specimens 
being  those  of  the  open  air,  and  the  reddish  hue  belonging  to 
those  which  live  within  doors. 

Whether  or  not  this  species  is  indigenous  is  a  mooted  point, 
but  in  all  probability  the  insect  has  been  introduced  from  the 
Continent.     Mr.  Westwood  remarks  that  he  has  received  it 
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from  Van  Diemen's  Land,  and  has  taken  it  on  board  vessels  which 
had  just  arrived  from  India.  It  is  also  common  in  Russia, 
where  it  is  popularly  known  as  the  Prussian,  because  it  is 
thought  to  have  accompanied  the  army  on  their  return  from 
Germany  after  the  Seven  Years'  War. 

The  egg-case  of  this  species  is  just  a  quarter  of  an  inch  long 
and  one-eighth  of  an  inch  wide,  and  contains  thirty  eggs, 
whereas  that  of  the  domestic  species  only  contains  sixteen, 
eight  on  each  side. 

The  escape  of  the  young  when  hatched  was  witnessed  by 
Hunmiel,  the  naturalist.  He  took  an  egg-case  of  the  Field 
Cockroach,  put  it  into  a  bottle,  and  then  introduced  a  female 
Cockroach.  She  at  once  seized  the  egg-case  with  her  fore-legs 
and  slit  it  open  from  end  to  end.  Within  the  case  lay  the 
young  larv8B  attached  to  each  other  in  pairs,  and  enveloped  in 
a  delicate  membrane,  which  the  female  stripped  from  them  so 
as  to  set  them  at  liberty. 

Although  there  has  been  some  doubt  respecting  the  native 
country  of  these  two  insects,  there  is  none  respecting  certain 
small  Cockroaches  which  are  undoubtedly  indigenous  to  England. 
They  all  live  in  the  open  air,  and  may  be  captured  with  the 
sweep  net  in  long  grass,  heath,  rushes,  and  similar  situations. 
One  of  the  smallest,  BloMa  ericetorum,  is  barely  one-third  of 
an  inch  in  length,  and  like  the  rest  of  the  out-door  species  is 
pale  yellow  in  colour.     It  is  found  among  heath. 

England  possesses  no  example  of  the  Ambulatoria  or  Raptoria, 
and  we  therefore  pass  at  once  to  the  Saltatoria,  which  may  be 
recognised  at  once  by  the  length  of  their  hinder  legs  and  the 
great  development  of  the  thighs,  which  are  large  and  powerful, 
as  is  the  case  with  nearly  all  leaping  insects. 

The  first  family  of  these  insects  is  the  Aehetidae  or  Crickets, 
in  which  the  antennae  are  very  long  and  slender,  often  longer 
than  the  whole  body.  The  wings  when  folded  project  far  beyond 
the  elytra,  and  form  a  pair  of  long,  slender  filaments.  In  the 
males  there  is  a  large  spot  at  the  base  of  the  elytra,  shining  as 
if  niade  of  talc,  and  at  the  end  of  the  abdomen  there  are  two 
long  and  hairy  bristles,  which  seem  almost  to  serve  as  a  second 
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pair  of  antennae,  and  to  ymm  the  insect  of  any  danger  ap- 
proaching from  behind.  The  female  has  an  ovipositor,  or  in- 
strument for  depositing  the  eggs,  which  in  some  species  is  as 
long  as  the  body. 

The  best  known  English  species  is  the  conmion  House 
Cricket  (^Acheta  domeatica),  which  is  so  well  known  as  to  need 
but  little  description.  Still,  the  reader  will  find  that  a  careful 
examination  of  this  insect  will  be  especially  interesting  and 
instructive,  as  it  afifords  an  excellent  type  of  the  whole  family. 
The  peculiar  veining,  or  ^  neuration '  as  it  is  scientifically  called, 
of  the  elytra  is  very  well  displayed,  this  being  a  very  important 
point  in  the  economy  of  the  insect. 

Every  one  is  familiar  with  the  shrill  noise  or  ^  song '  produced 
by  the  Cricket.  This  sound  is  not  uttered  from  the  mouth, 
but  is  caused  by  the  action  of  the  elytra  on  each  other.  If 
the  reader  will  examine  one  of  these  elytra  taken  from  the 
male  insect,  he  will  see  that  there  is  a  very  strong  vein  or 
nervure,  starting  from  a  thickened  spot  almost  one-third 
of  the  length  of  the  elytra  from  the  base.  In  the  right 
elytron  this  nervure  is  marked  underneath  with  a  series  of 
notches  like  those  of  a  file,  and  this  is  the  instrument  which 
produces  the  sound.  When  the  wings  are  closed,  the  right 
elytron  lies  over  its  fellow,  so  that  its  notched  underside  comes 
upon  the  upper  part  of  the  corresponding  nervure  in  the  left 
elytron.  The  elytra  being  put  in  rapid  vibration,  the  notched 
nervure  plays  against  its  fellow,  and  a  shrill  sound  is  produced, 
strengthened  by  the  form  of  the  elytra,  which  act  as  sounding- 
boards.  The  action  of  the  notched  nervure  is  exactly  the  same 
as  that  of  the  iron  '  rasp '  which  used  to  supply  the  place  of  a 
knocker  in  old  houses.  I  may  as  well  mention  here  that  the 
name  Aclteta  is  Greek,  and  signifies  '  shrill-sounding.' 

The  whole  arrangement  of  the  nervures,  indeed,  dififers  in 
the  two  sexes ;  so  that  a  single  elytron  is  sufficient  to  tell  the 
entomologist  the  sex  of  the  insect  from  which  it  was  taken. 
In  the  Mole  Cricket,  which  will  presently  be  described,  this 
peculiarity  is  of  very  great  value,  as  it  affords  almost  the  only 
external  characteristic  by  which  the  male  can  be  distinguished 
from  the  female.  In  both  sexes  the  elytra  do  not — as  they 
appear  to  do  at  a  casual  glance — merely  lie  flat  on  the  back. 
There  is  a  very  strong  longitudinal  nervure  nmning  from  the 
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base  to  the  tip,  which  divides  the  elytron  into  two  parts, 
namely,  a  tolerably  hard  part  that  covers  the  back,  and  a  softer 
part  that  is  folded  on  the  sides,  and  cannot  be  seen  when  the 
insect  is  viewed  from  above.  On  examination  with  a  lens, 
this  nervure  is  shown  to  be  a  sort  of  hinge,  and  along  its  inner 
side  the  elytron  has  a  very  deep  fold,  so  that  the  soft  part  can 
be  turned  down  at  right  angles  with  the  hard  portion. 

Up  to  this  point,  the  elytra  are  alike  in  both  sexes,  but  now 
all  resemblance  ceases.  The  male  elytron  is  much  broader 
than  the  female,  and  the  nervures,  instead  of  simply  running 
in  a  sort  of  network  composed  of  delicate  threads,  are  very 
strong,  and  converge  towards  the  hard  spot  which  has  already 
been  mentioned,  merging  themselves  into  the  fine  network 
only  at  the  very  end  of  the  wing.  On  removing  the  right 
elytron,  and  examining  it  carefully,  the  serrations  which  produce 
the  sound  can  be  seen,  if  the  light  be  properly  adjusted.  They 
are  not  sharp,  but  rounded,  and  their  outlines  are  waved  in  this 
fashion  !.  I  particularly  mention  the  adjustment  of  the  light, 
because  the  serrations  are  not  easily  seen ;  and  indeed,  when 
I  first  looked  for  them,  I  had  some  difficulty  in  finding  them. 

The  true  vdngs  of  the  insect  are  large  enough  to  carry  their 
owner  through  the  air,  but,  like  those  of  the  cockchafer,  the 
dor,  and  stag  Beetle,  are  not  sufficiently  large  to  prevent  it  from 
knocking  itself  against  obstacles.  Gilbert  White,  in  his  '  Sel- 
bome,'  Letter  XLVI.,  mentions  that  the  house  in  which  he  was 
writing  was  so  infested  with  Crickets,  that  they  became  absolute 
pests  at  night,  even  flying  into  the  flame  of  the  candle  and 
the  faces  of  persons  sitting  in  the  room. 

Of  their  mode  of  flight,  he  makes  the  following  remarks : — 
*  In  the  summer  we  have  often  observed  them  to  fly,  when  it 
became  dusk,  out  of  the  windows,  and  over  the  neighbouring 
roofs.  This  feat  of  activity  accoimts  for  the  sudden  manner 
in  which  they  often  leave  their  haunts,  as  it  does  for  the 
method  by  which  they  come  to  houses  where  they  were  not 
known  before.  It  is  remarkable  that  many  insects  seem  never 
to  use  their  wings  but  when  they  have  a  mind  to  shift  their 
quarters,  and  establish  new  colonies.  When  in  the  air,  they 
move  volatu  undoao,  in  waves  or  curves,  like  woodpeckers, 
opening  and  shutting  their  wings  at  every  stroke,  and  so  are 
always  rising  or  sinking.'     Mr.  Westwood  remarks  that  he  has 
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observed  that  Crickets  not  only  appear  suddenly  in  places 
where  they  had  not  been  seen  before,  but  disappear  as  suddenly 
from  places  where  they  had  been  plentiful. 

In  this  insect,  the  ovipositor  is  long,  straight,  slender,  and 
spear-shaped,  being  armed  at  the  end  with  a  sharp  and  en- 
larged tip,  which  looks  just  like  the  head  of  the  spear,  the 
shaft  being  represented  by  the  body  of  the  ovipositor.  On  a 
closer  examination,  this  apparatus  is  seen  to  be  double,  and, 
with  a  little  pains,  the  two  halves  may  be  separated  from  each 
other.  Each  half  is  then  seen  to  be  hollow,  a  deep  groove 
running  throughout  its  whole  length,  so  that  when  they  are 
placed  in  apposition,  they  form  a  tube  along  which  the  egg 
can  pass. 

There  is,  however,  a  further  provision  for  the  deposition  of 
the  ^gs.  Not  only  is  the  shaft  of  the  ovipositor  hollow,  but 
the  enlarged  tip  is  likewise  hollow,  each  half  looking  very 
much  like  the  bowl  of  a  spoon.  A  still  closer  examination 
repeals  another  fact,  namely,  that  each  of  these  spoon-like 
parts  is  itself  double,  being  cleft  along  the  centre,  and  capable 
of  being  opened  by  pressure  from  within.  The  reader  will 
now  see  how  beautiful  and  delicate  is  this  contrivance,  which 
enables  the  mother  insect  to  introduce  her  egg  into  a  very 
small  crevice,  and,  while  she  is  doing  so,  to  hold  it  with  a 
grasp — not  as  of  the  two  unyielding  spoons,  but  of  four  elastic 
springs,  which  can  be  relaxed,  contracted,  or  entirely  loosened, 
at  the  will  of  the  insect. 

Crickets  are  wonderfully  quarrelsome  animals ;  so  quarrel- 
some, indeed,  that  if  they  are  kept  in  confinement,  they  must 
be  kept  separately.  Of  a  number  which  I  placed  under  a  glass 
cover,  for  the  purpose  of  studying  them,  not  one  escaped  un- 
hurt. Some  had  their  limbs  torn  from  their  bodies,  some  had 
their  legs  bitten  completely  through,  all  were  more  or  less 
shorn  of  their  antennae,  and  several  were  killed  outright. 
Whether  they  tight  in  this  manner  when  at  liberty,  I  cannot 
say ;  but  they  invariably  fight  when  placed  in  confinement, 
males  and  females  being  alike  combative,  and  alike  suffering 
the  penalties  of  warfare. 

On  Plate  VII.  Fig.  6,  is  shown  the  Field  Cricket  {Acheta 
canipestris),  an  insect  stronger,  larger,  and  burlier  than  its 
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domestic  relative.  The  sexes  rather  differ  in  colour,  the  male 
being  black  with  a  yellow  patch  on  the  base  of  the  elytra,  and 
the  female  darkish-brown.  As  is  the  case  with  many  other 
insects,  especially  of  this  order,  the  colours  change  rapidly 
after  death. 

This  insect  lives  in  the  open  air,  residing  in  deep  burrows, 
which  it  digs  in  banks  where  the  soil  is  loose  and  moderately 
dry.  The  holes  are  tolerably  deep,  and  carefully  avoid  a  straight 
line,  so  that  the  inhabitant  cannot  be  seen  while  lying  at  the 
extremity  of  the  burrow.  It  is  no  easy  task  to  get  the  Field 
Cricket  out  of  its  burrow  by  force,  for  the  burrow  is  deep^ 
and  the  soil  mostly  so  loose  that  when  the  spade  is  introduced 
into  the  ground,  the  earth  all  falls  together,  and  the  Cricket 
is  lost.  A  much  surer  way  of  obtaining  it  is  to  push  a  long 
and  flexible  grass-stem  into  the  hole,  for  the  Field  Cricket  is  a 
very  irascible  being,  and  is  sure  to  seize  the  intruding  object 
BO  firmly  in  its  strong  jaws  that  it  can  be  drawn  out  of  its 
hole  before  it  quits  its  hold.  In  France  children  catch  it. by 
tying  a  fly  to  the  end  of  a  horsehair,  by  way  of  bait,  and  then 
pushing  the  fly  towards  the  Cricket,  by  which  it  is  at  once 
seized.  The  fly,  however,  is  quite  needless,  as  the  bare  horse- 
hair would  answer  just  as  well,  the  Cricket  being  actuated  not 
by  hunger  but  by  anger. 

As  far  as  is  known,  the  Field  Cricket  is  a  solitary  being,  the 
individuals  of  each  sex  living  separately  in  their  own  burrow, 
and  only  meeting  at  night.  During  the  daytime,  although 
the  insects  will  sit  and  sing  at  the  mouths  of  their  tunnels, 
they  will  not  use  their  wings,  nor  even  exert  their  powerful 
legs,  except  for  slow  crawling.  This  is  a  very  vmrj  insect, 
taking  alarm  at  the  approach  of  a  footstep,  and  retreating 
at  once  into  its  burrow ;  so  that  although  the  place  be  one  of 
those  localities  which  the  Field  Cricket  is  pleased  to  favour 
with  its  presence,  it  is  seldom  seen  though  continually  heard. 

It  has  already  been  mentioned  that  the  insect  is  a  quarrel- 
some one.  Gilbert  White,  who  has  written  a  charming  account 
of  it  in  his  '  Selbome,'  remarks  that  when  he  caught  a  number 
of  Field  Crickets,  and  tried  to  stock  an  old  stone  wall  with 
them,  the  first  comers  took  umbrage  at  the  introduction  of  new 
settlers,  and  invariably  attacked  them  with  their  powerful 
jaws.     He-  found  also,  that   to   transplant  a  colony  of  these 


MOLE  CRICKET.  245 

insects  was  practically  impossible,  no  matter  how  carefully  the 
habitation  was  prepared  for  them.  He  tried  the  experiment 
of  boring  a  number  of  deep  holes  in  a  sloping  bank  in  his 
garden,  and  putting  into  them  a  number  of  Field  Crickets 
which  he  took  from  their  accustomed  haunts  outside  the  village. 
For  a  time  he  thought  that  he  had  succeeded  in  his  wish,  as 
the  insects  fed  and  sang,  but  they  deserted  their  new  habita- 
tion by  degrees,  and  at  last  wholly  abandoned  it. 

Anothbb  species  of  British  Cricket  is  the  Wood  Cbickbt 
{Acheta  sylvestris).  This  is  much  smaller  than  the  preceding 
insect,  the  head  and  body  not  being  quite  half  an  inch  in 
length,  excluding  the  antennae  and  appendages  of  the  abdomen. 
It  may  be  known  by  the  structure  of  the  elytra,  which  in  the 
male  do  not  reach  to  the  end  of  the  body,  and  in  the  female 
are  only  one-third  as  long  as  the  abdomen.  The  male  is  darker 
and  more  mottled  than  the  female.  This  is  a  very  rare  insect. 
Its  home  is  in  the  New  Forest,  where  it  has  been  found  near 
Lyndhurst,  under  dried  leaves  in  a  gravel-pit. 

On  Plate  VII.  Fig.  5,  is  shown  the  odd-looking  Molb 
Cricket  {GrylloUdpa  vulgaris),  one  of  the  largest  insects 
inhabiting  England,  not  only  l>eing  larger  than  most  of  our 
insects,  but  stouter  and  more  muscular.  The  name  of  Mole 
Cricket  is  a  very  appropriate  one,  for  the  insect  is  not  only 
a  Cricket,  but  is  shaped  wonderfully  like  the  mole,  and  has 
many  of  the  habits  of  that  animal,  as  we  shall  presently  see. 
There  is  but  one  genus  and  one  species  of  Mole  Cricket  in- 
habiting England,  and  there  is  no  possibility  of  mistaking  the 
insect  even  in  the  earlier  stages  of  existence.  The  tibise  of' 
the  fore-legs  are  developed  into  a  stout,  broad,  flat,  digging 
apparatus,  armed  with  sharp  and  strong  claws,  the  whole  limb 
being  almost  exactly  like  that  of  the  mole.  Two  vievirs  of  this 
extraordinary  apparatus  are  given  in  Woodcut  XXV.,  the  upper 
surface  being  drawn  at  Fig.  9,  and  the  under  surface  at  Fig.  6. 
The  latter  figure  shows  how  the  small  feet  and  claws  are  tucked 
away  under  the  broad,  palmated  tibia,  so  as  not  to  be  injured 
while  the  insect  is  employed  in  digging.  Other  portions  of 
the  anatomy  of  the  insect  are  given  in  the  same  illustration, 
Fig.  i  representing  the  labium  and  j  the  maxilla  with  its  palpus. 
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In  these  insects  the  female  does  not  possess  any  ovipositor, 
and  the  only  method  of  determining  the  sex  without  dissection 
is  by  examining  the  structure  of  the  elytra,  the  males  possessing 
the  notched  nervure,  and  the  females  being  without  it.  The 
sound  produced  by  the  Mole  Cricket  is  neither  so  loud  nor  so 
shrill  as  that  of  the  domestic  Cricket,  but  yet  it  has  been  pro- 
duced artificially  by  rubbing  together  the  elytra  of  a  newly 
killed  insect.  The  males,  by  the  way,  seem  to  be  rarer  than 
the  females. 

In  consequence  of  this  sound,  it  is  called  by  several  popular 
names,  varying  according  to  the  district  in  which  it  is  found. 
In  some  places,  for  example,  it  is  called  the  Churb-wobm,  or 
Jarb-worm,  or  Evb-Chubr,  while  in  others  it  is  named  the 
Croaker.  Its  hard,  shelly  limbs  and  general  conformation 
have  also  gained  for  it  the  name  of  Earth  Crab.  The  colour 
of  this  insect  is  brown  above,  with  a  peculiarly  velvety  surface, 
and  the  elytra  are  much  paler,  with  brown  nervures. 

The  Mole  Cricket  is,  as  its  structure  shows,  one  of  the  bur- 
rowers,  and  it  carries  out,  though  to  a  greater  extent,  many  of 
the  habits  of  the  Field  Cricket,  and  prefers  similar  groimd,  so 
that  it  is  necessarily  a  local  insect.  Loose  sandy  places  are  the 
best  spots  wherein  to  find  the  Mole  Cricket,  which  can  generally 
be  captured  by  the  simple  device  of  pushing  a  flexible  twig  or 
long  grass-stem  into  its  biurow,  and  then  digging  round  the 
twig.  There  is  a  village  called  Besselsleigh,  a  few  miles  from 
Oxford,  where  the  Mole  Cricket  is  tolerably  plentiful,  and  from 
that  place  Dr.  Kidd  obtained  the  specimens  which  he  employed 
when  writing  his  admirable  monograph  on  the  insect.  The 
soil  there  is  loose  dry  sand,  heaped  in  many  places  in  hillocks 
and  partly  overgrown  with  grass,  and,  as  it  is  dry,  the  san8 
falls  back  into  the  holes  made  by  the  spade.  Yet,  Gilbert 
White,  in  his  '  Selborne,'  states  that  the  Mole  Cricket  haunts 
most  moist  meadows,  and  frequents  the  sides  of  ponds  and 
banks  of  streams,  performing  all  its  functions  in  a  swampy, 
wet  soil. 

The  normal  food  of  the  Mole  Cricket  is  of  a  vegetable  cha- 
racter, and  in  some  places  where  the  insects  are  common,  they 
do  much  damage  to  the  root-crops,  and  even  destroy  garden 
flowers,  cabbages,  and  grass,  by  devouring  their  roots.  They 
will,  however,  eat  raw  meat,  and  on  occasions  become  cannibals. 
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Dr.  Kidd  mentions  in  his  monograph  that  he  often  found  the 
hard  and  horny  parts  of  various  insects  when  dissecting  the 
digestive  apparatus ;  and  another  student  of  this  curious  insect 
has  stated  that  he  fed  a  Mole  Cricket  for  several  months  on  ants. 
Like  other  Crickets,  the  males  are  very  quarrelsome,  and  fight 
to  the  death,  the  victor  always  eating  his  conquered  adversary. 
The  males  appear  to  be  much  scarcer  than  the  females,  and 
in  them  the  right  elytron  laps  over  the  left,  whereas  in  the 
females  the  reverse  seems  to  be  the  case.  The  male  may 
also  be  known  by  the  arrangement  of  the  nervures  of  the 
elytra  and  the  notches  of  the  large  nervure  of  the  right 
wing-case. 

The  eggs  of  the  Mole  Cricket  are  deposited  under  ground  in 
a  chamber  about  the  size  and  shape  of  a  hen's  egg  cut  longitu- 
dinally. This  cell  is  dug  near  the  surface  of  the  ground,  so 
that  the  warmth  of  the  sun  can  penetrate  through  the  thin 
covering  of  earth,  while  the  eggs  are  perfectly  concealed  from 
any  ordinary  foe.  The  eggs  vary  in  number  from  one  to  four 
hundred,  and  are  a  greyish-yellow  in  colour.  The  wings  being 
small  in  proportion  to  the  size  of  the  body,  the  flight  of  the 
Mole  Cricket  is  in  a  succession  of  dips,  like  that  of  our 
ordinary  short-winged  birds. 

Wb  now  come  to  another  family,  namely,  the  Gryllidae,  in 
which  are  included  the  great  bulk  of  the  British  Grasshoppers. 
The  word  GryllidcB  is  taken  from  the  Greek,  and  signifies  '  a 
murmurer,'  in  allusion  to  the  familiar  sound  which  is  produced 
by  the  males  of  most  though  not  of  all  the  species. 

In  this  family  the  antennae  are  long  and  very  slender ;  the 
females  are  furnished  with  a  sword-shaped  ovipositor,  and 
the  wing  covers  of  the  males  have  a  talc-like  spot  at  their 
bases.  Mostly  both  wings  are  furnished  with  these  spots,  but 
in  some  species  there  is  only  one  spot.  There  is,  however,  one 
character  which  is  common  to  both  sexes,  namely,  the  disposi- 
tion of  the  wings  and  their  covers,  which,  when  the  insect  is  at 
rest,  are  laid  along  the  back  and  elevated  in  the  middle  like  a 
slanting  roof.  These  wing-covers  often  extend  far  beyond  the 
end  of  the  body. 

Our  best  type  of  these  insects  is  the  Great  Grben  Gbass- 
UOPPER    {Acrida    mridisaima).     This   handsome    insect   has 
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always  been  a  favourite  of  mine,  partly  on  account  of  its 
beauty,  partly  on  account  of  its  habits,  and  partly  on  account 
of  its  size,  which  renders  it  an  admirable  object  for  the 
entomologist  who  is  studying  that  most  absorbing  branch 
of  science,  the  comparative  anatomy  of  insects.  Moreover, 
the  structure  of  the  internal  organism  is  so  clearly  marked, 
that  its  dissection  is  quite  an  easy  task,  compared  with  that  of 
many  insects.  A  figure  of  the  Great  Green  Grasshopper  is 
given  in  the  frontispiece,  a  female  insect  being  shown  in  the 
act  of  depositing  her  eggs. 

When  living,  this  insect  is  of  the  most  beautiful  leaf-green, 
but,  unfortunately,  this  colour  is  very  evanescent,  and  no  sooner 
is  the  grasshopper  dead  than  the  colour  begins  to  fade.  Indeed, 
the  hue  of  a  living  and  dead  specimen  is  as  different  as  that  of 
a  living  and  dead  leaf,  the  one  being  light-green  and  the  other 
yellowish-brown,  even  becoming  black  in  some  places.  I  do  not 
know  any  mode  of  preserving  for  any  length  of  time  the  soft 
green  hue  of  this  beautiful  insect,  and  regret  this  the  more, 
because  the  creatures,  which  would  form  such  beautiful  objects 
in  a  cabinet,  actually  become  unsightly,  and  can  only  be  valued 
for  scientific  purposes. 

This  is  a  tree-loving  insect,  and  is  seldom  found  in  the  grass. 
When  I  was  engaged  in  studying  the  internal  structure  of  in- 
sects, I  procured  my  specimens  of  the  Great  Green  Grrasshopper 
from  a  hazel  hedge  in  a  garden  just  on  the  outskirts  of  Oxford, 
the  insects  having  for  some  reason  or  other  taken  an  extra- 
ordinary fancy  to  this  hedge.  The  young  entomologist  must, 
however,  bear  in  mind  that  for  the  Great  Green  Grasshopper 
to  be  in  a  particular  tree  is  one  thing,  and  that  to  find  it  is 
another  ;  for  its  colour  harmonises  so  exactly  with  that  of  the 
leaves  that  no  small  practice  is  required  before  it  can  be 
detected.  The  cry  of  this  insect  is  a  loud  one,  and  when 
it  produces  the  shrilling  sound,  it  clings  tightly  with  its 
feet  to  the  object  on  which  it  is  standing,  presses  its  body 
slightly  downwards,  and  seems  to  shudder  as  long  as  the  sound 
lasts. 

The  ovipositor  of  the  female  insect  is  very  long  and  sword- 
shaped,  and,  on  being  closely  examined,  is  found  to  consist  of 
several  blades,  which  fit  against  each  other  when  the  instru- 
ment is  not  in  use,  and  can  be  separated  to  allow  the  egg  to 
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pass  to  its  extremity,  and  thus  be  emitted.  In  consequence 
of  the  shape  of  the  ovipositor,  some  entomologists  invented  the 
generic  name  Phasgonura,  or  sword-tailed,  and  placed  in  it 
this  and  allied  insects.  When  the  yoimg  are  hatched,  an  event 
which  takes  place  in  the  spring,  they  are  very  tiny,  but  are 
shaped  much  like  their  parents,  except  that  there  are  no  wings, 
and  in  the  females  there  is  no  sign  of  the  ovipositor.  This 
remarkable  appendage  does  not  appear  imtil  the  larvse  is  seven 
or  eight  weeks  old,  and  it  increases  in  size  with  every  change 
of  skin. 

If  the  reader  should  possess  sufficient  skill  and  time,  he 
should  dissect  a  few  specimens  of  this  insect,  for  the  purpose  of 
studying  the  internal  structure.  Among  other  points,  one  of 
the  most  interesting  is  the  '  gizzard.'  Before  it  is  opened,  it 
looks  very  like  a  swelling  of  the  digestive  tube,  but  if  it  be 
carefully  slit  horizontally,  and  spread  flat,  a  number  of 
narrow,  parallel  bands  will  be  seen.  On  placing  one  of  these 
bands  under  the  microscope,  it  will  be  seen  to  consist  of  a 
number  of  very  small  teeth,  arranged  with  perfect  regularity, 
and  admirably  calculated  for  triturating  morsels  of  the  leaves 
which  have  been  cut  off  by  the  powerful  jaws,  and  then  swal- 
lowed. As  for  the  jaws  themselves,  their  power  may  be  easily 
ascertained,  for  the  insect  is  generally  given  to  biting ;  and  if  the 
searcher  after  knowledge  will  put  his  finger  in  the  way  of  this 
Grasshopper's  jaws,  he  will  at  once  be  convinced  both  of  the 
sharpness  and  strength  of  the  jaws.  Moreover,  he  will  not 
feel  it  necessary  to  repeat  the  experiment. 

There  is  a  smaller  species  of  this  group,  which  is  closely 
allied  to  the  Great  Green  Grasshopper.  This  is  the  Tree 
Grasshopper  {Meconema  varia\  an  insect  which,  as  its  name 
implies,  is  a  denizen  of  trees  rather  than  a  dweller  on  the  ground. 
It  is  to  be  found  on  the  oak,  and  the  best  mode  of  obtaining 
it  is  to  beat  the  branches  and  catch  the  falling  insects  in  a 
sheet  or  net  held  beneath  the  boughs.  Otherwise,  there  will 
be  much  difficulty  in  detecting  its  presence,  its  bright  green 
colour  being  almost  identical  in  hue  with  the  oak  leaves  among 
which  it  dwells.  In  this  insect  the  wing-covers  of  the  male  are 
without  any  stridulating  apparatus,  so  that  it  is  quite  silent, 
and  the  difficulty  of  finding  it  is  thereby  increased. 


'260  INSECTS  AT  HOME. 

Anotheb  of  these  insects  is  rare  in  England,  though  plentiful 
on  the  Continent.  It  is  known  by  the  name  of  Wartbitbr, 
because  its  bite  is  supposed  by  the  Swedish  peasant  to  have 
the  efifect  of  destroying  the  wart.  Its  scientific  name  is  Dec- 
ticas  griseus. 

Very  probably  it  really  does  have  this  effect,  for  there  is  no 
doubt  that  these  unpleasant  and  mysterious  excrescences  do 
make  their  appearance  and  disappear  without  any  assignable 
reason.  Only  a  few  days  before  writing  this  account,  I  over- 
heard a  dialogue  between  some  tradesmen's  boys,  who,  after 
the  manner  of  their  kind,  were  having  a  chat  under  cover  of  a 
hedge,  instead  of  going  about  their  duties.  One  of  them  made 
some  jeering  remarks  to  the  others  respecting  the  warts  with 
which  his  hands  were  covered.  The  boy  replied  that  he  did 
not  care  for  the  warts,  as  he  was  going  to  have  them  charmed 
away  next  morning,  and  appealed  to  another  boy,  who  said  that 
his  hands  had  been  covered  with  warts,  but  that  he  had  been 
to  an  old  man  who  charmed  them  away  for  twopence.  He 
held  out  his  hands  in  proof  of  his  assertion;  and  certainly, 
whatever  may  formerly  have  been  the  state  of  his  hands,  there 
was  then  not  a  wart  upon  them. 

It  is  remarkable,  by  the  way,  that  scarcely  any  two  wart- 
charmers  employ  the  same  method.  Some  rub  the  wart  with 
a  piece  of  bread  or  oat-cake,  which  they  bury  in  the  earth,  the 
wart  being  supposed  to  vanish  as  the  bread  decays.  Some 
hold  the  afflicted  hand  between  their  own,  and  blow  on  it,  while 
some  stroke  the  spot  and  repeat  some  gibberish  in  an  undertone. 
All,  however,  appear  to  agree  in  one  point — they  must  be  paid, 
and  paid  in  coin.  However  small  the  fee,  it  must  be  a 
bona  fide  payment  in  cash,  as  otherwise  the  charm  loses  its 
efficacy. 

The  only  solution  of  the  problem  that  has  been  afforded  is, 
of  course,  that  the  cure  is  wrought,  not  by  the  means  employed 
by  the  charmer,  but  by  the  imagination  of  the  person  who  is 
acted  upon.  But  how  imagination  can  so  act  upon  a  wart  as  to 
cause  it  utterly  to  vanish  is  in  itself  a  problem  which  requires 
solution,  and  certainly  has  never  received  one.  It  is  easy  to  see 
how  imagination  can  cure  an  imaginary  malady,  but  how 
an  emotion  of  the  mind  can  absorb  into  the  system  an  external 
excrescence  of  the  skin  is  not  so  easy  of  comprehension. 


MIGRATORY  LOCUST.  251 

Thb  very  remarkable  insect  which  is  shown  in  Woodcut 
XXV.  Fig.  2,  may  be  known  by  the  exceedingly  small  size  of  the 
wings  and  elytra,  which  in  the  female  are  practically  absent, 
and  in  the  male  are  exceedingly  small,  not  extending  one- 
fourth  along  the  body. 

Its  name  is  Tkamnotrizon  cinereus,  and  the  name  is  a  very 
appropriate  one.  It  is  composed  of  two  Greek  roots,  the  first 
signifying  a  garden,  and  the  other,  to  sing,  or  rather,  to  trill, 
and  is  given  to  the  insect  on  account  of  its  habits  of  singing  in 
gardens.  The  colour  is  brownish  or  rather  grey,  which  in  the 
male  is  marked  with  dark  brown.  The  colour  is  altogether 
darker  in  the  male  than  in  the  female.  As  is  often  the  case 
with  insects  of  this  order,  the  males  are  comparatively  rare,  so 
that  the  capture  of  a  perfect  male  Thamnotrizon  may  be  looked 
upon  as  an  event  in  an  entomologist's  day.  The  insects  are 
found  in  gardens,  or  sitting  among  logs  and  brushwood,  and 
they  also  frequent  fir  woods. 

Wb  now  pass  to  the  true  Locusts,  of  which  we  shall  take  one 
example.  In  these  insects,  the  antennae  are  comparatively 
short,  and  the  female  is  without  the  sword-Uke  ovipositor.  On 
Woodcut  XXV.  Fig.  1,  is  shown  the  well-known  Migratoby 
Locust  {Pachytylua  migratariiis).  The  name  Pachytyl/ua  is 
composed  of  two  Greek  words,  one  signifying  thick  and  the 
other  a  knot  or  hump,  and  is  given  to  the  insect  because  the 
front  of  its  forehead  is  rather  projecting,  and  very  hard  and 
thick.  Some  authors  give  it  the  name  of  (Edipoda^  or  Swollen 
Leg,  on  account  of  the  enormous  dimensions  of  the  thighs  of 
the  hind  pair  of  legs. 

This  fine  insect  is  very  variable  in  point  of  colour,  but  is  ge- 
nerally as  follows  : — The  coloiu:  is  pale  brown,  the  elytra  being 
simply  spotted  with  dark  brown.  The  wings  are  very  large  and 
shining,  and  have  a  slight  green  tinge.  The  legs  are  brown, 
banded  alternately  with  black  and  yellow,  as  shown  in  the  illus- 
tration.    The  thorax  is  covered  with  fine  down. 

This  insect  is  happily  very  rare  in  England,  and,  although  a 
few  specimens  make  their  appearance  almost  annually,  the  insect 
has  never  fairly  acclimatised  itself.  During  the  summer,  news- 
paper paragraphs  are  plentiful,  announcing  the  capture  of  the 
Locust,  and  describing  its  dimensions.     Many  of  these  insects, 
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however,  are  not  Locusts  at  all,  the  word  Locust  being  applied 
in  various  parts  of  England  to  any  large  caterpillar  or  grub. 
Mr.  E.  Newman,  being  aware  of  this  fact,  tried  to  verify  the 
*  Locust  of  the  newspapers,  and  succeeded  in  six  cases,  three  of 
which  turned  out  to  be  caterpillars  of  the  Death's-hejid  Moth, 
one  the  same  insect  in  its  perfect  state ;  and  the  other  two 
were  specimens  of  the  conmion  Humming-bird  Hawk-moth.  In 
all  other  instances  I  have  gained  no  reply  whatever,  the  writers 
being  so  confident  of  their  entomological  onmiscience  as  to 
resent  the  idea  of  identification  being  needful.' 

In  hotter  countries,  however,  the  Migratory  Locust  is  one 
of  the  most  dread  plagues  that  can  pass  over  a  land.  The 
insects  swarm  in  countless  myriads,  and,  as  they  fly  on  their 
course,  they  darken  the  air  like  black  clouds.  Like  clouds 
also  they  follow  the  course  of  the  wind,  for  they  have  little 
power  of  guiding  their  flight,  and  are  carried  along  as  the 
wind  happens  to  blow.  Nothing  but  a  change  of  wind  seems 
to  have  the  least  effect  in  checking  their  progress,  for  they 
seem  to  care  nothing  for  every  obstacle  that  the  art  of  man 
can  place  in  their  path ;  and  even  fire  can  do  nothing  to  stop  or 
divert  them.  Vast  ranges  of  brushwood  have  been  fired  as 
soon  as  the  Locusts  were  in  sight,  but  the  insects  were  swept 
whistling  along  by  the  wind ;  and  though  hundreds  of  thou- 
sands perished  in  the  flames,  the  survivors  continued  their 
onward  course,  and  the  Locust  army  passed  on,  its  numbers 
scarcely  perceptibly  thinned. 

Even  in  Europe  the  ravages  of  the  Locust  have  been 
terrible ;  and  in  the  South  of  France  rewards  have  been  offered 
for  many  years  for  the  destruction  of  these  insects,  a  certain 
sum  being  paid  per  kilogranmie  of  the  eggs,  and  double  the 
amount  for  the  perfect  insects.  But  in  Asia  and  Africa,  their 
armies  almost  exceed  belief.  One  column  of  these  insects 
measured  no  less  than  five  hundred  miles  in  length,  and  was 
so  wide  that,  as  it  passed  along,  it  darkened  the  earth  to  such 
an  extent  that  large  buildings  could  scarcely  be  seen  at  a 
distance  of  less  than  two  himdred  yards.  This  swarm  occurred 
in  India. 

There  is  a  powerful  account  given  by  Chenier,  and  quoted 
by  Southey  in  his  '  Thalaba,'  of  the  effects  produced  by  a  swarm 
of  Locusts  in  Morocco.      'In  1778,  the  empire  of  Morocco 
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VTES  ravaged  by  these  insects.  In  the  summer  of  that  year 
such  clouds  of  Locusts  came  from  the  south  that  they  darkened 
the  air  and  devoured  a  part  of  the  harvest.  Their  offspring 
committed  still  greater  mischief.  Locusts  appeared  and  bred 
anew  in  the  following  year,  so  that  in  the  spring  the  ground 
was  wholly  covered,  and  they  crawled  one  over  the  other  in 
search  of  their  subsistence. 

*  The  whole  country  was  eaten  up :  the  very  bark  of  the  fig, 
pomegranate,  and  orange-tree — bitter,  hard,  and  corrosive  as  it 
was — could  not  escape  the  voracity  of  these  insects.  The  lands, 
ravaged  throughout  all  the  western  provinces,  produced  no 
harvest ;  and  the  Moors,  being  obliged  to  live  on  their  stores, 
began  to  feel  a  dearth.  Their  cattle  died  with  hunger ;  nor 
could  any  be  preserved  but  those  which  were  in  the  neigh- 
bourhood of  mountains  or  in  marshy  grounds,  where  the  re- 
growth  of  pasturage  is  more  rapid. 

*  In  1780,  the  distress  was  still  further  increased.  The  dry 
winter  had  checked  the  products  of  the  earth,  and  given  birth 
to  a  new  generation  of  Locusts,  who  devoured  whatever  had 
escaped  from  the  inclemency  of  the  season.  The  husbandman 
did  not  even  reap  what  he  had  sowed,  and  found  himself 
destitute  of  food,  cattle,  or  seed  com.  In  this  time  of  extreme 
wretchedness,  the  poor  felt  all  the  horrors  of  famine.  They 
were  seen  wandering  over  the  country  to  dig  roots,  and, 
perhaps,  abridged  their  days  by  digging  into  the  entrails  of 
the  earth  in  search  of  the  crude  means  by  which  they  might 
be  preserved. 

'  Vast  numbers  perished  of  indigestible  food  and  want.  I 
have  beheld  country  people  in  the  roads,  and  in  the  streets, 
who  had  died  of  hunger,  and  who  were  thrown  across  asses 
to  be  taken  and  buried.  The  husband,  with  the  consent  of  his 
wife,  would  take  her  into  another  province,  there  to  bestow 
her  in  marriage,  as  if  she  were  his  sister,  and  afterwards  come 
and  reclaim  her  when  his  wants  were  not  so  great.  I  have 
seen  women  and  children  run  after  camels,  and  rake  their 
dung,  to  seek  for  some  undigested  grain  of  barley,  which, 
if  they  found,  they  devoured  with  avidity.' 

The  writer  also  mentions  the  mode  in  which  the  young 
Locusts  were  destroyed  in  one  province.  A  vast  trench  was 
dug,  more  than  three  miles  in  length,  and  extending  from  the 
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sea  to  a  river.  The  miniature  Locusts,  which  were  unable  to 
fly,  their  wings  not  being  as  yet  developed,  were  driven  into 
the  ditch,  whence  they  were  unable  to  escape.  In  this  way 
the  district  was  cleared  of  the  Locusts ;  but  their  numbers 
were  so  vast  that,  on  the  third  day  after  they  were  driven  into 
the  ditch,  their  putrefying  bodies  infected  the  air,  so  that  no 
one  could  approach  the  trench.  The  reader  will  doubtless 
have  noticed  how  similar  is  this  account  to  the  many  Scriptural 
references  to  the  Locust  and  its  mmibers.  In  Southern  Africa, 
the  young  Locusts  are  called  Voet-gangers,  or  Foot-goers,  and 
are  even  more  dreaded  by  the  agriculturist  than  the  mature 
insects. 

There  is  certainly  one  redeeming  point  about  the  Locusts. 
They  eat  the  leaves,  the  flowers,  the  grass-blades,  and  the  very 
twigs ;  but,  then,  they  can  be  eaten  themselves.  I  never  had 
the  opportimity  of  tasting  a  Locust,  but  I  know  several  tra- 
vellers who  have  done  so ;  and  they  all  agree  in  saying  that  the 
insect,  though  dry,  is  rather  palatable  than  other¥dse,  and 
that,  when  the  provisions  run  short,  the  Locusts  form  an 
acceptable  addition  to  the  commissariat.  I  think,  however, 
that  the  dryness  which  is  mentioned  is  caused  by  the  rough- 
and-ready  style  of  cooking  which  is  adopted  by  travellers 
under  such  circumstances,  and  that  if  the  insects  were  better 
cooked  they  would  be  better  flavoured. 

I  am  led  to  this  belief  by  the  Nineveh  sculptures  in  the 
British  Museum.  One  of  them  represents  a  train  of  servants 
carrying  various  meats  to  a  great  feast.  Among  them  there 
are  several  men,  who  are  bearing  long  sticks,  on  which  are  tied 
Locusts,  just  as  cherries  are  tied  on  a  stick  or  onions  on  a 
string.  It  is  evident  that  in  this  case  the  Locust  is  not  looked 
upon  merely  as  a  succedaneum  for  better  food,  but  as  being  a 
delicacy  which  was  worthy  of  a  place  at  a  public  feast,  and 
was  borne  aloft  by  bearded  attendants. 

Although  this  is  the  species  which  is  most  common  in  these 
Locust  armies,  several  other  species  equally  deserve  the  name 
of  Migratory,  and  are  equally  destructive  to  the  herbage. 

I  cannot  leave  the  Orthoptera  without  mentioning  that  tlie 
arrangement  of  its  members  is  very  unsatisfactory,  and,  in 
spite  of  the  exertions  of  several  able   entomologists,  much 
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remains  to  be  done.  No  common  arrangement  has  as  yet  been 
accepted,  and  the  consequence  is  that  scarcely  any  two  books, 
or  two  cabinets,  employ  the  same  system,  to  the  very  great 
confusion  of  the  beginner  in  entomology.  Still,  the  broad 
distinctions  which  have  been  given  in  the  preceding  pages 
are  simple  and  intelligible,  and,  by  their  means,  the  various 
Orthopteran  insects  of  England  can  be  grouped  without  much 
difficulty. 
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CHAPTER  I. 

The  little  creatures  which  will  be  briefly  described  in  these 
pages  are  now  ascertained  to  belong  to  a  separate  order, 
which  has  been  named  Thtsanoptbra,  on  account  of  the 
curious  structure  of  their  wings.  This  name  is  derived  from 
two  Greet  words — one  signifying  a  tassel,  and  the  other  a 
wing — and  has  been  given  to  the  insects  of  this  order  because 
their  wings  are  furnished  on  the  edges  with  a  fringe  of  long 
hairs.  These  wings  are  long,  narrow,  and  are  not  folded,  but 
lie  flat  aloDg  the  back,  and  slightly  crossed  over  each  other. 
There  is  no  distinction  between  wings  and  elytra,  and  in  most 
of  the  species  the  hairy  fringe  is  more  than  twice  as  wide  as 
the  wing  which  it  surroimds.  In  some  species  the  wings  are 
long,  but  in  some  they  are  short,  while  in  others  they  are 
practically  absent,  being  only  represented  by  the  undeveloped 
rudiments. 

One  of  these  insects,  Pklceothripa  coriaced,  is  shown  in 
Woodcut  XXVII.  Fig.  1 ,  and  is  a  good  example  of  the  order. 
As  may  be  seen  by  the  line  on  its  left  side,  it  is  a  very  tiny 
insect,  about  the  twelfth  or  fourteenth  of  an  inch  in  length, 
and  yet  it  is  larger  than  many  of  the  same  curious  group. 
Owing  to  their  small  size,  it  is  not  very  easy  to  make  out  their 
structure,  but  the  reader  sliould  try,  with  the  aid  of  the  micro- 
scope, to  examine  the  head  and  the  parts  of  the  mouth,  which 
are  very  remarkable ;  and,  though  formed  of  mandibles  and 
palpi,  are  united  into  a  sort  of  conical  sucker,  which  lies  under 
the  breast  when  the  insect  is  still. 

There  is  no  difficulty  in  procuring  specimens,  as  the  insects 
are   exceedingly  plentiful-  -much  too   plentiful   indeed — and 
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may  be  seen  in  swarms  upon  flowers  and  various  plants,  espe- 
cially infesting  those  of  tlie  greenhouse,  where  they  become  an 
absolute  pest,  particularly  if  the  gardener  be  careless  about  his 
plants.  They  collect  in  great  numbers  on  the  imderside  of 
the  leaves,  the  chief  part  of  the  damage  being  done  by  the 
larvae,  which  mark  the  leaves  with  little  decayed  patches. 
Stone  fruits  of  various  kinds  are  also  much  damaged  by  tliem, 
the  little  creatures  making  their  way  into  the  ripe  fruit  at  the 
base  of  the  stalk,  and  then  crawling  in — much  as  do  the  ants — 
between  the  stone  find  the  soft  substance  of  the  fruit. 

Tliere  are  many  species  of  these  insects,  which  popularly  go 
under  the  collective  name  of  Thrips,  but  the  distinctions  are 
too  many  and  minute  for  any  but  a  purely  scientific  work. 
The  exact  position  of  the  order  is  still  a  mooted  point  among 
entomologists,  as  these  insects  resemble  the  Orthoptera  and 
Ilemiptera  in  their  transformations,  while  the  structure  of  the 
mouth  is  quite  unlike  that  of  either  of  these  orders.  Van  der 
Hoeven  seems  scarcely  to  think  that  the  Thysanoptera  con- 
stitute a  separate  order,  and  considers  them  as  an  appendix  to 
the  Orthoptera* 
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The  important  order  of  insects  which  comes  next  on  our  list 
is  a  very  remarkable  one.  The  name  Neuroptera  is  formed 
from  two  Greek  words,  the  one  signifying  a  nerve,  and  the 
other  a  wing,  and  has  been  given  to  these  insects  because  the 
transparent  wings  are  traversed  by  a  vast  quantity  of  nervures, 
which  divide  the  wings  into  a  greater  number  of  spaces  or 
^  cells '  than  is  the  case  with  any  other  order  of  insects.  Both 
pairs  of  wings  are  of  equal  size  and  of  equal  solidity.  The 
larva  has  always  six  legs,  and  the  pupa  is  sometimes  quiescent 
and  sometimes  active. 

The  Neuropterous  insects  fall  naturally  into  several  groups, 
the  characteristics  of  which  are  so  strongly  marked  that  they 
are  well  known  by  popular  names,  such  as  Stone-flies,  Dragon- 
flies,  Lace-wing-flies,  and  the  like.  There  are  not  many 
species  inhabiting  England,  but  the  insects  are  mostly  plentiful, 
and  are  sufficiently  large  and  handsome  to  constitute  much  of 
the  beauty  of  our  country  scenes. 

We  will  begin  with  the  PerlidsB,  or  Stone-flies,  as  they  are 
popularly  called.  These  insects  are  very  dear  to  the  angler, 
inasmuch  as  they  supply  some  of  his  best  and  most  certain  baits, 
whether  the  real  insect  be  used,  or  only  the  imitation  called 
the  'artificial  fly.'  They  are  the  more  valuable  from  being 
dull  and  sluggish  in  their  habits,  so  that  they  can  be  easily 
captured  as  they  sit  upon  the  trimks,  stones,  and  other  objects 
near  the  water's  edge. 

One  of  these  insects,  Perla  marginata,  is  shown  in  Wood- 
cut XXVI.  Fig.   1,  and  may  be  at  once  recognised.     The 

colour  of  this  insect  is  pale  yellowish  brown,  and  the  nervures 
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of  the  upper  wings  are  peeuliarly  large  and  bold.  All  the 
PerlidEe  have  the  eecond  pair  of  wings,  very  large,  and  capable  of 
being  folded.  The  body  is  rather  flattened,  and  equally  wide 
throughout  its  length.     The  tarsi  have  three  joints. 

These  iueecte  are  aquatic  in   their   habits.     During  their 
larval  and  pupal  stages  they  live  in  the  water,  and  after  thev 
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have  attained  their  perfect  condition,  they  love  to  remain  near 
the  water  in  which  they  were  reared,  and  seldom  travel  to  any 
distance  from  the  familiar  banks.  The  mother  insect  imitates 
in  one  respect  the  female  Cockroach,  for  she  carries  the  eggs 
about  with  her,  attached  to  the  end  of  the  abdomen,  for  some 
time  before  they  are  laid.  They  are  not,  however,  enclosed  in 
a  hard  case  or  pouch,  like  those  of  the  Cockroach,  but  are 
merely  united  tc^ether   in   a   small   black   globular   bundle, 
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the  effect  of  which  against  the  light-brown  grey  body  and 
wings  is  very  remarkable,  as  the  insect  flutters  heavily  from 
spot  to  spot.  The  membranous  envelope  within  which  the 
eggs  are  contained  is  exceedingly  delicate,  so  that  it  shows 
both  the  shape  and  colour  of  the  eggs  which  it  encloses.  The 
egg-cluster  of  Perla  marginata  is  about  as  large  as  a  swan- 
shot,  and  nearly  as  black.  It  is  rather  more  barrel-shaped 
than  globular,  and,  on  being  examined  with  a  lens,  is  seen  to 
be  composed  of  several  himdred  eggs,  agglutinated  together  in 
a  sort  of  semi-order,  as  if  the  eggs  had  been  deposited  in  strings, 
and  the  strings  wound  at  random  into  a  ball. 

These  eggs  are  deposited  in  the  water,  and  when  hatched, 
the  young  larvae  manage  to  crawl  under  stones  and  similar 
sheltered  localities.  They  prefer  nmning  to  still  waters,  and 
the  more  rapid  parts  of  the  stream  to  those  which  are  com- 
paratively still.  In  the  swift  river  Dove  these  creatures  are 
very  plentiful,  and  I  used  to  capture  almost  any  number  of 
them  in  the  spring  time,  the  rippling,  eddying  stream  exactly 
suiting  them.  Near  my  present  house  is  a  very  small  pond, 
through  which  a  stream  of  water  continually  runs.  It  is  mar- 
vellously rich  in  insect  life,  and  I  have  captured  in  it  a  variety 
of  aquatic  insects  in  all  stages,  which  utterly  astonish  those 
who  are  not  initiated  in  the  wealth  of  entomology.  Yet, 
though  I  have  industriously  fished  every  inch  of  this  pond,  I 
have  never  found  the  larva  of  the  Stone-fly.  Larvae  of  May- 
flies, Dragon-flies,  Caddis-flies,  Dyticus,  Acilius,  Gyrinus,  Noto- 
esta,  Gnats,  and  other  aquatic  creatures,  I  take  in  plenty,  but 
not  one  single  Stone-fly  larva  have  I  found,  though  I  have 
sedulously  examined  both  the  inlet  and  outlet  of  the  stream 
which  runs  through  the  pond  and  keeps  it  supplied  with  water. 

In  the  present  genus,  the  abdomen  is  very  stout,  and  has 
two  long  slender  appendages  at  its  tip.  The  wings  of  the  male 
are  very  short  in  proportion,  and  altogether  he  is  quite  an 
inferior  being  to  his  stately  mate.  There  are  several  species  of 
this  group  in  England,  some  of  which  are  known  to  anglers  by 
various  popular  names.  The  name  of  Stone-fly  is,  however, 
given  indiscriminately  to  at  least  four  species.  One  is  that 
which  has  already  been  mentioned ;  another  is  scientifically 
known  as  Perla  grandw ;  a  third  is  Perla  cephalotea^  which,  as 
its  name  implies,  has  a  very  large  head  ;  and  a  fourth,  perhaps 
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the  best  known,  is  Perla  bicaudata.  Then,  the  £Eimiliar 
'Yellow  Sally'  of  anglers  is  Chloroperla  vi/ridisj  and  the 
equally  familiar  *  Willow-fly '  belongs  to  the  genns  Nemoura. 

As  is  the  case  with  many  other  aquatic  insects,  the  pupsB  of 
the  Stone-flies  crawl  out  of  the  water  when  they  are  about  to 
assume  their  perfect  state,  so  that  when  they  come  to  expand 
their  wings  an  ample  space  may  be  gained  for  this  important, 
and  often  perilous,  task.  The  details  of  this  process  will  be 
explained  in  connexion  with  the  various  species  of  Neuropterous 
insects. 

All  the  Perlidae  have  a  very  moth-like  aspect,  especially  on 
the  wing,  and,  owing  to  the  invariable  sombreness  of  their  hues, 
and  their  great  similitude  in  shape,  there  is  considerable  diffi- 
culty in  distinguishing  between  the  various  species.  With 
many  species  this  difficulty  is  still  more  increased  by  the 
difference  in  size  between  the  sexes,  the  males  being  scarcely 
one-third  as  large  as  the  females,  and  having  wings  very  short 
in  proportion  to  the  length  of  their  bodies. 

Now  we  come  to  another  £Eimily,  the  Ephemeridse,  better 
known  by  the  popular  name  of  I^iay-flies.  In  many  respects 
these  are  very  curious  insects,  and  not  the  least  remarkable 
point  about  them  is  that  in  the  perfect  state  they  have  no 
mouth.  Tlie  parts  of  the  mouth  are  certainly  there,  but  in  a 
rudimentary  condition,  and  entirely  incapable  of  receiving 
food,  so  that  during  the  time  of  its  existence  as  a  perfect 
insect,  the  Ephemera  never  eats,  neither  does  it  require  to  eat. 

The  wings  are  very  unequal  in  size,  the  lower  pair  being  very 
small,  and  in  some  species  reduced  to  mere  rudiments.  In 
consequence  of  this  formation  of  the  wings,  Dr.  Leach  con- 
sidered that  the  May-flies  ought  to  be  formed  into  a  separate 
order,  to  which  he  gave  the  name  of  Anisoptera,  or  unequal- 
winged  insects.  The  end  of  the  body  is  furnished  with  either 
two  or  three  long  and  slender  filaments ;  and  by  these  three 
characters — the  mouth,  the  wings,  and  the  tail — the  May-flies 
may  be  at  once  distinguished  from  all  other  insects.  The  best 
known  species.  Ephemera  vulgata,  or  Common  May-flt,  is 
shown  on  Plate  VIII.  Fig.  1. 

The  transformations  of  the  May-flies  are  very  remarkable, 
and  in  some  respects  almost  unique.     In  its  larval  condition, 


PLATE   VIII. 
DRAQ0N-FLIE8,     MAYFLIES,    AND    CADDIS. 


1.  Ephemera  vulgata. 

2.  Ephemera,  larva. 

3.  Libellula  depressa. 
da.Libellu1a  emerging  from  pupa-case. 

4.  Libellula,  larva. 

5.  Calopteryx  virgo. 

6.  Agrion  minium. 

7.  Phryganea  grandis. 

8.  Phryganea,  larva  cases,  or  Caddis. 

Plants  : — 

flowering  Rush  (Butomtu  utnbeUatus).     In  Centre. 
Mare*s-tail  (Hippuris  vulgaris).    On  Right 
Water  Bistort  {Polygonum  amphihium).    On  Left. 
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the  May-fly  ifi  an  inhabitant  of  the  water,  and  in  form  much 
resembles  the  perfect  insect,  except  that  it  has  no  wings. 
This  species  lives  in  the  muddy  banks  of  rivers  and  ponds,  and 
burrows  for  itself  certain  ingenious  tmmels.  These  burrows 
are  double,  running  horizontally  into  the  mud,  and  having  two 
outlets.  In  fact,  they  are  shaped  much  like  the  letter  C,  so 
that  the  larva  can  crawl  in  and  out  of  its  hole  with  perfect 
ease.  Its  food  appears  to  consist  of  the  decaying  vegetable 
matter  of  which  fresh-water  mud  is  largely  composed. 

In  consequence  of  its  hidden  dwelling,  this  larva  is  not  often 
seen  even  by  those  who  are  in  the  habit  of  fishing  for  aquatic 
insects.  I  have  found  two  plans  to  be  successful  in  its  capture. 
The  first  is,  to  detach  a  large  piece  of  mud,  take  it  carefully 
from  its  place,  and  then  examine  it  imder  water.  The  second 
plan  is,  to  push  a  stick  into  the  mud  and  work  it  about  so  as 
to  drive  the  larvae  out  of  their  burrows,  and  then  to  move  the 
net  rapidly  to  and  fro  in  the  clouded  water.  By  this  plan 
several  other  aquatic  insects  may  be  captured,  which  are  much 
too  wary  to  allow  a  net  to  come  near  them  as  long  as  they  can 
see  it.  The  muddy  water,  however,  reduces  them  to  a  tem- 
porary state  of  blindness,  and  they  are  then  taken  without 
difficulty.  Some  of  the  smaller  species  do  not  burrow,  but 
live  at  liberty  in  the  water.  In  these  species  the  surface  of  the 
body  is  harder  than  in  those  which  burrow. 

One  of  these  larvae  is  shown  in  Plate  VIII.  Fig.  2,  in  order 
to  give  the  reader  an  idea  of  its  shape.  In  its  larval  condition 
this  creature  is  furnished  with  two  rather  long  and  many- 
jointed  antennae,  which,  in  the  perfect  insect,  shrink  into  an 
almost  rudimentary  form.  Along  each  side  of  the  body  runs  a 
series  of  thin  plates  in  which  the  branchiae  or  gills  spread  them- 
selves. These  are  said  to  assist  in  locomotion,  but  I  have  not 
seen  them  used  for  that  purpose ;  the  undulation  of  the  body 
and  the  employment  of  the  legs  seeming  to  be  sufficient  for 
that  purpose.  At  the  end  of  the  abdomen  are  three  fringed 
appendages  or  setfc,  and  it  is  a  rather  curious  fact  that  even  in 
those  species  which  have  only  two  setie  in  the  perfect  state,  the 
larva  possesses  three  of  those  appendages.  The  pupa  differs 
little  in  shape  from  the  larva,  except  that  the  wings  show 
themselves  boldly  in  the  form  of  projections  in  the  back  of  the 
thorax. 
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After  passing  some  two  years  in  the  preliminary  stages,  the 
Ephemera  prepares  for  its  change  into  the  perfect  form.  The 
pupa  leaves  the  water,  and  almost  as  soon  as  it  emerges  into 
the  open  air,  the  pupal  skin  splits,  and  enables  the  insect  to 
crawl  from  within  its  former  envelope.  The  wings  are  soon 
stretched  to  their  utmost,  and  the  insect  then  flies  slowly  to 
some  tree  or  post  where  it  affixes  itself,  and  appears  to  rest 
after  its  exertions. 

Another  change,  however,  awaits  the  insect,  for  this  state  is 
only  preliminary,  and  is  scientifically  called  by  the  name  of 
<  pseudimago,'  or  false  insect.  After  it  has  waited  for  some 
little  time — depending,  as  far  as  I  can  see,  on  the  warmth  and 
dryness  of  the  atmosphere — the  skin  again  splits,  and  through 
the  aperture  the  insect  emerges,  leaving  the  abandoned  skin 
clinging  to  the  tree,  and  looking  exactly  like  the  living  insect. 
The  wings  now  assume  a  lighter  and  more  delicate  aspect,  the 
filaments  at  the  end  of  the  body  increase  to  nearly  twice  their 
former  length,  and  the  May-fly  launches  into  the  air  to  take 
its  part  in  that  evening  dance  with  which  we  are  all  so  familiar, 
the  insects  rising  and  falling  almost  in  the  same  place  for  several 
hours  together.  Should  the  reader  be  an  angler,  he  will 
recognise  in  the  female  pseudimago  the  *  Green  Drake,'  and  in 
the  perfect  insect  the  *  Grey  Drake.'  The  angler  only  cares 
for  the  female  insects,  because  the  fish  prefer  them,  laden  as  they 
are  with  eggs,  to  the  males,  which  have  little  in  them  but  air. 

The  May-fly  has  not  much  time  in  which  to  enjoy  its  new 
phase  of  existence.  As  has  already  been  mentioned,  it  has 
no  mouth,  and  as  it  cannot  eat,  is  evidently  incapable  of  any 
lengthened  term  of  life.  It  has  in  fact  but  one  business, 
namely,  to  seek  a  mate,  and  provide  a  new  generation  in  place 
of  that  which  is  now  passing  away.  The  May-fly  seldom  lives 
more  than  a  few  hours,  and  in  its  natural  condition  is  supposed 
never  to  exceed  the  limits  of  a  single  day.  The  name  Ephem- 
era, which  is  formed  from  two  Greek  words  signifying  an 
existence  of  a  day,  alludes  to  this  shortness  of  life,  and  was 
given  to  the  insect  as  long  ago  as  tlie  time  of  Aristotle. 
Isolated  specimens  have  certainly  lived  longer  than  this  brief 
term',  for  thev  have  been  known  to  live  more  than  a  week  in 
captivity.  Had  they,  however,  been  at  liberty,  it  is  most  pro- 
bable, if  not  certain,  that  their  lives  would  have  been  as  short 
as  is  mostly  the  case  with  the  May-flies. 
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In  Kirby  and  Spence's  well-known  work,  there  is  an  account 
of  a  still  more  strange  prolongation  of  life.  There  are  certain 
flies  whose  larvsB  feed  on  aphides,  which  live  in  their  three 
stages  about  six  weeks.  One  of  them  had  been  caught  when 
half-grown,  and,  having  been  once  or  twice  fed,  was  forgotten 
for  three  months,  when  it  was  found  to  be  alive.  It  actually 
lived  for  a  whole  year  without  a  particle  of  food,  and,  as  is  well 
remarked,  ^  it  had  existed  in  the  larva  state  more  than  eight 
times  as  long  as  it  would  have  lived  in  all  its  states,  if  it  had 
regularly  undergone  its  metamorphoses,  which  is  as  extraordi- 
nary a  prolongation  of  life  as  if  a  man  were  to  live  560  years.' 

Sometimes  the  May-flies  are  wonderfully  numerous,  the  air 
being  filled  with  their  swarms  as  they  flutter  up  and  down  in 
their  strange  flight,  and  the  trees  and  banks  covered  with  the 
shed  pellicles  of  the  first-winged  stage.  Even  in  England  I 
have  known  the  May-flies  to  be  in  such  swarms  that  the 
very  trout  could  not  be  taken  with  the  hook,  so  gorged  were 
they  with  the  May-flies  that  fell  by  thousands  into  the  water. 
In  some  parts  of  Europe,  however,  the  numbers  of  these  insects 
are  so  vast,  that  their  bodies  are  collected  into  heaps  and  used 
for  manuring  the  fields. 

Thb  next  family  is  a  very  conspicuous  one,  and  there  is  no 
likelihood  of  mistaking  one  of  them  for  any  other  kind  of 
insect.  Scientifically  these  insects  are  termed  Libellulidjp,  and 
they  are  familiarly  known  as  Dragon-flies  or  Horse-stingers,  the 
latter  name  being  given  them  from  an  absurd  notion  that  they 
sting  horses.  It  is  curious  to  notice  how  widely  and  deeply 
this  idea  has  impressed  itself  upon  the  general  mass  of  country 
people,  and  to  see  how  terrified  they  are  at  the  very  idea  of 
touching  a  Dragon-fly.  I  suppose  that  the  convulsive  jerkings 
of  the  long-bodied  Dragon-flies  when  captured  have  given  rise 
to  this  opinion.  With  regard  to  the  name  of  Dragon-flies,  it 
is  a  very  appropriate  one,  as  we  shall  presently  see. 

In  these  insects  the  body  is  always  long,  and  in  most  cases 
nearly  cylindrical,  though  in  some  it  is  rather  wide  and  flat- 
tened. The  wings  are  very  large,  powerful,  translucent, 
strongly  veined,  and  of  equal  size ;  and  the  meshes,  or  '  reticula- 
tions,' are  so  close  as  to  divide  the  wing  into  a  very  great  num- 
ber of  cells. 
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The  head  is  adorned  with  two  enormous  eyes,  or  rather  eye- 
masses,  and,  during  the  life  of  the  insect,  the  light  plays  in 
and  through  these  eyes  in  a  most  beautiful  but  quite  inde- 
scribable manner.  Unfortunately,  this  play  of  colour  and 
light  fades  together  mth  the  life,  and,  when  the  insect  is  dry, 
it  vanishes  altogether.  Beside  the  compound  eyes,  there  are 
three  ^  ocelli,'  or  simple  eyes,  placed  usually  in  a  row  on  the 
front  of  the  head.  The  antennsB  are  very  short  and  small, 
and  have  never  more  than  eight  joints.  The  mouth  is  very 
curiously  formed,  the  mandibles  and  the  maxillsB  being  hidden 
behind  two  large  flat  lips,  which  move  up  and  down  while  the 
insect  is  eating,  so  that  at  first  sight  the  Dragon-fly  really 
looks  as  if  its  mouth  worked  vertically  and  not  laterally. 

During  its  preliminary  stages  the  Dragon-fly  lives  in  the 
water,  and  the  larva  is  one  of  the  most  curious  and  interesting 
beings  which  our  waters  produce.  These  larvsB  are  so  wonderful, 
in  fact,  and  possess  so  many  points  of  interest,  that  I  scarcely 
know  which  to  take  first.  The  chief  points  of  interest  lie, 
however,  in  the  head  and  the  tail,  and  we  mU  give  to  the 
former  the  place  of  honour. 

At  first  sight  the  head  does  not  appear  to  differ  very  much 
from  that  of  other  insects,  but  on  closer  examination  a  very 
singular  development  of  the  mouth  is  shown.  If  the  creature 
be  turned  on  its  back,  a  homy  plate  will  be  seen,  which  covers 
the  whole  of  the  under  side  of  the  bead  and  descends  as  far  as 
the  bases  of  the  middle  pair  of  legs.  With  a  pin  it  is  easy 
to  raise  this  plate,  which  then  shows  itself  to  be  composed  of 
several  portions  and  furnished  with  a  hinge,  by  means  of 
which  it  can  be  doubled  upon  itself.  The  upper  part,  which 
covers  the  face,  is  much  widened,  and  is  furnished  with  two 
jaw-like  appendages,  which  can  be  opened  or  closed  at  will, 
and  are  finely  toothed  at  their  lower  edges. 

This  remarkable  apparatus  is  a  development  of  the  lower  lip, 
and  is  called  the  mask,  because,  when  closed,  it  covers  the 
lower  part  of  the  head.  The  object  of  the  mask  is  to  catch 
prey,  and  a  very  effective  apparatus  it  is.  When  an  unfor- 
tunate insect  comes  near,  the  Dia^on-Aj  larva  suddenly  im- 
folds  its  mask,  darts  it  out  to  its  full  length,  and  seizes  the 
insect  in  the  jaws.  The  mask  is  then  closed  again,  and,  when 
folded,  the  jaws  of  the  mask  come  exactly  upon  those  of  the 
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mouth,  80  that  the  prey  can  be  eaten  without  trouble.  In 
Plate  VIII.  Fig.  4,  the  end  of  the  still  folded  mask  is  seen,  the 
jaws  being  opened  preparatory  to  the  darting  forward  of  the 
mask.  The  shape  and  details  of  this  structure  vary  somewhat 
in  the  different  species. 

The  larva  is  a  voracious  creature,  and  mil  eat  almost  any 
aquatic  insect  which  it  can  master,  and  has  even  been  known 
to  catch  and  eat  small  fishes.  In  its  own  turn,  however,  it 
fidls  a  victim  to  the  more  powerful  inhabitants  of  the  water, 
being  attacked  and  eaten  by  the  Dyticus  and  even  by  the 
Acilius.  Two  specimens  of  Acilius  which  I  kept  in  an 
aquarium  managed  to  eat,  in  little  more  than  a  fortnight, 
three  out  of  four  Dragon-fly  larvae  which  were  in  the  same 
vessel ;  and  in  the  waters  where  the  creatures  live  I  have  often 
found  the  dead  and  partly-eaten  bodies  of  Dragon-fly  larvse,  the 
destroyer  having  evidently  been  the  Dyticus. 

We  will  now  proceed  to  the  other  end  of  the  creature,  and 
examine  its  tail.  When  taken  out  of  the  water,  the  tail 
appears  to  end  in  a  sharp,  homy  point;  but,  when  it  is  re- 
placed in  water,  the  pointed  tail  opens  and  shows  that  it  is 
composed  of  five  sharp  appendages,  three  being  much  larger 
than  the  others.  When  they  are  opened,  a  tube  is  discovered 
.passing  into  the  body  of  the  larva.  All  the  five  spikes  are 
jointed  together  at  their  bases,  so  that  if  one  be  drawn  aside 
the  other  four  immediately  spread  themselves  apart.  The 
aperture  which  lies  between  them  is  just  large  enough  to  allow 
an  ordinary  pin  to  pass  easily  through  it. 

Within  the  abdomen  is  the  respiratory  apparatus,  which  ex- 
tracts the  oxygen  from  the  water,  and,  when  that  gas  has  been 
exhausted,  the  water  is  expelled  and  a  fresh  supply  taken  in 
through  the  same  aperture.  If  the  larva  be  placed  in  a  shallow 
vessel  and  watched  carefully,  the  process  of  respiration  can 
be  easily  observed.  The  five  pointed  projections  are  kept  about 
half  open,  and  the  water  is  ejected  in  gentle  and  tolerably 
regular  pulsations  as  long  as  the  creature  is  undisturbed. 
Should  it,  however,  be  alarmed,  it  suddenly  expels  the  water 
with  such  violence  that  it  drives  itself  forward  with  great 
speed,  the  principle  being  exactly  the  same  as  that  which 
causes  the  flight  of  a  rocket. 

If  the  bottom  of  the  vessel  in  which  the  larva  is  kept  be 
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dusted  with  fine  sand,  the  force  of  the  expelled  water  can  be  at 
once  measured  by  the  displacement  of  the  sand.  If  the  vessel 
be  a  deep  one,  no  such  proof  of  the  propelling  power  can  be 
seen,  and  the  creature  darts  through  the  water  as  if  impelled 
by  some  magic  power.  The  reader  may  perhaps  remember 
that  a  ^  direct  action '  movement  has  lately  been  applied  to 
steamboats,  the  principle  having  been  avowedly  borrowed  from 
this  very  creature. 

There  is  very  little  change  in  form  or  habits  between  the 
larva  and  the  pupa.  Towards  the  end  of  the  larval  existence, 
a  sort  of  longitudinal  hump  makes  its  appearance  on  the  upper 
part  of  the  thorax,  and,  when  the  last  larval  skin  is  tlirown  off, 
this  hump  is  seen  to  consist  of  the  future  wings,  which  are  at 
present  thick,  narrow  and  small,  their  tips  only  reaching  about 
one  quarter  of  the  length  of  the  abdomen.  The  mask  retains 
its  place  and  office,  but  the  head  is  much  larger  and  broader, 
and  the  splendid  eyes  of  the  perfect  insect  begin  to  shine 
under  their  covering. 

It  is  quite  as  voracious  in  the  pupal  as  in  the  larval  stage  of 
existence.  One  of  my  own  specimens  has  just  seized  with  its 
Inask  the  larva  of  a  Whirlwig  Beetle  which  had  been  unlucky 
enough  to  come  within  reach.  The  whole  proceeding  was  very 
much  like  that  of  the  toad  when  catching  insects.  The  mask  ■ 
flashed  out  so  rapidly  that  its  movements  were  scarcely  visible, 
and  in  a  moment  the  imfortunate  larva  had  been  grasped 
by  the  middle  and  held  against  the  cruel  jaws.  So  rapid, 
indeed,  was  the  movement,  that  it  looked  very  much  as 
if  the  larva  had  intentionally  darted  into  its  destroyer's 
mouth. 

One  of  these  insects  made  a  rather  absurd  mistake.  It  saw 
a  detached  leg  of  a  Dyticus  which  was  floating  on  the  surface, 
shot  itself  immediately  under  it,  and  seized  tlie  leg  in  passing. 
It  soon  discovered  its  error ;  and,  after  trying  in  vain  to  eat 
the  hard-shelled  limb,  jerked  it  away  as  if  in  anger.  I  have 
noticed  that  in  seizing  its  prey  the  Dragon-fly  larva  prefers, 
like  the  shark,  to  get  below  it,  and  to  make  an  upward  stroke 
with  its  armed  mask. 

A  still  stronger  proof  of  voracity  was  also  given.  I  had 
taken  a  larva  of  the  Acilius,  one  of  the  Water  Beetles,  which 
is  closely  allied  to  the  Dyticus  described  on  page  59.     It  is 
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itself  a  voracious  and  formidable  creature,  being  furnished 
with  two  enormous  curved  jaws,  and  in  form  almost  exactly 
resembling  the  larva  of  the  Dyticus  shown  on  Plate  III.  Fig.  4. 
Thinking  that  the  larva  would  be  very  well  able  to  take  care 
of  itself,  I  put  it  into  the  basin,  intending  next  morning  to 
observe  through  the  microscope  the  fringed  apparatus  at  the 
end  of  the  body.  But,  at  a  very  early  hour  next  morning,  the 
larva  had  vanished.  I  knew  that  it  was  physically  incapable 
of  crawling  out  of  the  vessel,  and  at  last,  after  a  strict  search, 
I  found  one  of  its  lai'ge  mandibles  lying  at  the  bottom  of  the 
basin,  the  only  vestige  that  the  voracious  Dragon-fly  larva  had 
left  of  its  victim. 

Since  that  enormous  meal  the  larva  has  changed  into  a 
pupa,  and  is  just  as  restless  and  voracious,  and  has  completed 
its  course  of  destruction  by  killing  and  eating  its  companion, 
the  contents  of  whose  body  it  has  completely  scooped  out. 

Although  neither  in  the  larval  nor  pupal  state  does  it 
possess  the  vivid  colours  with  which  the  perfect  insect  is 
adorned,  it  is  yet  possessed  of  a  certain  beauty.  The  colour  of 
the  body  is  pale  brown,  but  the  legs  are  as  translucent  as  if 
made  of  horn  and  banded  at  regular  intervals  with  small 
dark-brown  stripes.  Along  the  sides,  each  segment  of  the 
body  is  furnished  with  two  sharp  and  projecting  spikes,  which 
point  towards  the  tail.  In  consequence  of  this  structure,  the 
creature  is  a  difficidt  one  to  hold,  wriggling  itself  like  a  snake 
when  held  in  the  fingers,  and  gradually  working  its  way  through 
them.  The  best  way  of  examining  these  curious  beings  is  to 
take  (tne  of  them  and  place  it  in  a  shallow  saucer,  vrith  just 
enough  water  to  cover  it.  The  under  surface  can  be  observed 
in  the  same  vessel ;  for,  if  the  larva  be  laid  on  its  back,  it 
gives  a  few  struggles  and  then  seems  to  acquiesce  in  its  posi- 
tion, lying  perfectly  still,  and  allowing  the  lens  to  be  placed 
close  to  its  body  without  appearing  to  be  in  the  least 
alarmed. 

The  particular  larva  that  has  been  described  is  that  of 
jEshna  grandis,  one  of  our  largest  Dragon-flies,  but  the  de- 
scription will  suit  almost  any  species,  their  general  form  and 
habits  being  very  much  alike. 

When  the  pupa  has  nearly  completed  its  time  it  ceases  to 
feed,  and  the  respiration  seems  difficult  and  laboured.     An 
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irrepressible  instinct  then  drives  it  to  leave  the  water  in  which 
it  has  so  long  lived,  and,  seizing  the  stem  of  a  reed  or  other 
aquatic  plant,  it  crawls  upwards  until  it  is  a  foot  or  two  above 
the  surface ;  clasping  the  reed  firmly  with  its  feet,  it  sways 
itself  backwards  and  forwards  until  the  pupal  skin  splits  along 
the  shoulders  and  the  wings  and  body  of  the  perfect  insect 
show  themselves  beneath  it. 

The  respiration  is  now  changed.  Formerly,  as  has  been 
described,  that  function  was  performed  by  means  of  a  gill-like 
apparatus  within  the  body,  but  now  the  insect  begins  to 
breathe  atmospheric  air  by  means  of  spiracles.  It  rests  for  a 
time,  as  if  to  accustom  itself  to  so  radical  a  change,  and  then 
recommences  its  struggles.  By  degrees  it  draws  itself  entirely 
from  the  pupal  envelope,  which  is  lefb  still  clinging  to  the 
plant  up  which  it  had  crawled.  In  spots  where  Dragon-fiies 
abound,  these  shed  skins  can  often  be  found,  clinging  as  firmly 
to  the  plant  as  if  still  tenanted  by  the  insect.  The  meta- 
morphosis, though  complete  in  one  sense,  is  not  yet  finished ; 
for  the  wings  are  still  thick,  short,  and  scarcely  larger  than  in 
the  pupal  state.  Presently  the  insect  begins  to  take  a  series  of 
deep  inspirations,  quivering  the  wings  the  while;  and,  as  it 
does  so,  they  rapidly  enlarge,  fold  after  fold  shakes  itself  out 
as  the  air  is  driven  through  the  vessels  which  permeate  them, 
and  at  last  they  are  spread  in  all  their  shining  beauty.  Yet  a 
while  the  insect  waits  until  the  wings  have  gained  their  need- 
ful strength,  and  then  it  darts  ofiT  into  the  air  to  begin  it« 
new  life. 

As  in  its  former  stages,  the  Dragon-fly  is  terribly  preda- 
ceous,  and,  contrary  to  the  ways  of  most  insects,  eating  seems 
to  be  the  chief  object  in  life.  From  early  morning  to  night- 
fall the  Dragon-fly  is  perpetually  hunting  and  devouring  prey, 
and  in  nowise  particular  respecting  the  nature  of  its  food  nor 
the  way  in  which  it  is  obtained.  For  example,  if  a  Dragon-fly 
be  caught  iminjured,  and  held  by  its  wings,  it  will  eat  almost 
any  amount  of  insects  that  may  be  supplied  to  it.  Nor  does  it 
confine  itself  to  insects,  for  it  will  devour  spiders,  centipedes, 
millipedes,  fresh-water  shrimps,  and  similar  creatures  ;  and,  as 
soon  as  it  is  released,  it  will  start  off  again  on  a  hawking  ex- 
pedition, apparently  as  hungry  as  if  it  had  had  nothing  to  eat 
for  a  whole  day. 
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There  is  a  peculiarity  in  the  flight  of  the  Dragon-fly — at  all 
events  in  some  species — which  assists  it  greatly  in  chasing  prey. 
It  has  the  power  of  suddenly  reversing  the  stroke  of  its  wings, 
so  that  it  can  stop  itself  in  full  career,  and  can  even  fly  back- 
wards with  some  speed.  This  power  is  specially  useful  when 
the  Dragon-fly  is  engaged  in  chasing  an  insect  among  obstacles, 
and,  when  it  has  darted  into  a  narrow  passage  in  which  there 
is  not  sufficient  space  for  it  to  turn,  it  can  back  itself  out  again 
without  much  difficulty. 

It  is  a  pity  that  the  lovely  colours  with  which  most  of  tllese 
insects  are  decorated  should  be  so  fleeting,  but  it  is  a  sad  fact 
that  there  are  scarcely  any  insects  in  which  the  colours  last  for 
so  short  a  time  after  death.  The  only  plan  for  preserving 
them  that  seems  at  all  feasible  is  that  which  was  employed  by 
the  late  Mr.  Waterton,  namely,  taking  the  insect  to  pieces, 
removing  the  interior,  painting  the  inside  of  the  empty  shell 
with  the  requisite  colovurs,  and  then  putting  the  pieces  to- 
gether again.  Still,  even  this  tedious  and  laborious  plan  does 
not  answer  with  the  comparatively  solid  thorax,  and,  as  many 
species  have  stripes  of  bright  scarlet,  yellow,  blue  or  green  on 
the  thorax,  the  process  is  evidently  an  imperfect  one.  The 
species  which  is  shown  in  the  Plate,  Libellula  depressaj 
keeps  its  colour  better  than  any  which  I  know,  but  then  its 
hues  are  never  at  any  time  brilliant.  Some  of  them  retain 
sufficient  colour  to  show  what  their  hues  have  been,  but  in  all 
cases  the  brilliancy  of  the  various  tints  passes  away  and  cannot 
be  renewed. 

Wb  will  now  take  in  detail  one  or  two  of  the  most  prominent 
species  as  examples  of  this  beautiful  family.  They  are  divided 
into  two  large  groups,  called  Libellulides  and  Agrionides.  The 
insects  of  these  groups  may  easily  be  distinguished  by  the 
shape  of  the  head,  which  in  the  Libellulides  is  rounded,  and  in 
the  Agrionides  is  more  cylindrical  and  set  cross-wise  to  the 
body,  something  like  that  of  the  hammer-headed  shark.  So 
strongly  is  this  mode  of  structure  defined  in  some  of  the 
species,  that  without  their  wings  they  bear  no  little  resem- 
blance to  croquet-mallets.  We  will  take  two  examples  of  each 
group. 

On  Woodcut  XXVII.  Fig.  2  is  represented  one  of  our  finest 
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Dragon-flies,  known  to  entomologiBta  as  Cardulegaater  c 
latite.  In  this  genus  the  ouelli  are  Bet  in  a  row,  the  eyes 
toward  each  other  above ;  the  lower  or  anal  angles  of  the  lever 
wings  are  boldly  aogulated,  and  the  abdomen  is  club-ehaped. 
Reference  is  made  to  this  peculiarity  in  the  generic  name 
Cordulegaster,  which  is  composed  of  two  Greek  words,  the 
former  signifying  a  club,  and  the  other  the  beUy.     The  insect 
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attains  a  very  great  size,  being  sometimes  even  larger  than 
the  illustration,  and  is  very  handsome  in  point  of  colour,  the 
whole  body  and  thorax  being  marked  with  bold  bands  and 
stripes  of  rich  golden-yellow.  A  specimen  in  my  collection 
has  retained  the  yellow  marks  of  the  thorax  id  a  wonderfully 
perfect  manner,  but  those  of  the  abdomen  have  almost  wholly 
perished. 
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Our  next  species  is  that  which  is  represented  on  Plate  VIII. 
Fig.  3.  Its  name  is  LibelltUa  depreasa,  and  it  is  generally 
accepted  as  the  typical  species  of  the  &mily.  In  the  insects  of 
this  genus  the  ocelli  are  set  in  a  triangle,  the  body  is  mostly 
broad  and  flattened,  and  the  anal  angle  of  the  lower  wings  is 
rounded.  The  present  species  is  not  so  handsome  in  point  of 
colour  as  the  preceding,  but  is  yet  adorned  with  a  delicate 
blueish  tint,  looking  in  life  very  much  as  if  the  body  had  been 
first  painted  blue,  and  then  dusted  very  finely  with  pearl- 
powder.  The  upper  part  of  the  thorax  is  yellow.  The  dark 
spots  at  the  bases  of  both  pairs  of  wings  are  deep  rich  chestnut 
brown. 

This  is  a  wonderfully  active  insect,  and,  probably  on  account 
of  its  short  body,  it  has  a  way  of  darting  boldly  among  the 
branches  of  trees  and  shrubs  in  order  to  chase  its  prey.  When 
thus  engaged,  and  with  prey  in  sight,  it  becomes  so  much 
engaged  in  pursuit  that  it  can  be  easily  captured  in  the  net, 
though  at  other  times  it  is  very  wary,  and  will  seldom  permit 
the  net  to  approach  within  striking  distance.  The  larva  of  this 
insect  is  shown  at  Fig.  4  at  the  bottom  of  the  page,  and  at 
Fig.  3a  is  represented  the  escape  of  the  perfect  insect  from  the 
pupal  skin. 

Next  come  the  Agrionides,  two  of  which  are  shown  on  the 
same  page.  At  Fig.  5  is  shown  the  beautiful  Demoisellb 
Dragon-fly  {Caloptei*yx  virgo).  In  the  insects  of  this  genus  there 
is  no  '  stigma,'  or  dark  spot  on  the  outer  edge  of  the  wings. 
This  species  is  remarkable  for  the  very  great  difference  in  colour 
between  the  sexes.  The  females,  one  of  which  is  here  figured, 
are  totally  green,  both  wings  and  body,  whereas  the  males  are 
deep-blue,  with  black  patches  on  the  wings.  In  some  places 
these  insects  absolutely  swarm,  and  about  Oxford  they  may 
be  found  in  the  greatest  profusion,  hovering  over  the  many 
streams  and  dit<;hes  which  intersect  the  country,  and  giving 
almost  a  tropical  beauty  to  the  scene,  as  they  flit  about  with 
the  sunshine  glittering  on  their  richly-tinted  bodies  and 
wings. 

An  example  of  the  typical  genus  Agi*ion  Tninium  is  given 
on  Plate  VIII.  Fig.  6.  There  is  no  difficulty  in  distinguishing 
the   members   of  this   genus   from   other   Dragon-flies.     The 
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^  stigma '  is  not  only  existent  on  both  pairs  of  wings,  but  it  is 
boldly  rhomboidal  in  shape,  the  angles  sloping  inwards. 

It  does  not  look  very  conspicuous,  and  this  is  exactly  ite 
character.  The  Agrions  are  so  slender  and  delicate  that  on  a 
bright  summer  day  they  scarcely  look  like  insects,  but  appear 
more  like  streaks  of  coloured  light  wafted  here  and  there 
without  any  settled  purpose.  The  eye  soon  learns  to  distin- 
guish their  forms,  but  there  is  really  something  so  delightfully 
fairy-like  about  them  as  they  come  and  go,  apparently  by 
magic,  that  the  disillusioning  is  really  matter  of  regret.  They 
are  of  various  colours,  among  which  red  and  blue  predominate* 
The  present  species  is  vermilion-red,  from  which  it  derives  its 
specific  title  of  mvniumj  and  on  the  thorax  are  streaks  of 
yellow  as  well  as  of  red.  The  red  colour  forms  a  conspicuous 
patch  on  the  end  of  each  joint  of  the  abdomen. 

With  very  great  regret  I  must  leave  these  beautiful  and 

interesting  insects,  and  proceed  to  another  family,  which  are 

not   at  all   beautiful,  and,  though  interesting  in  their  way, 

I  cannot  be  compared  in  that  respect  to  the  Dragon-flies.    These 

are  the  Baphidiidse,  a  family  of  insects  formed  after  a  very 
curious  fashion,  the  prothorax  being  lengthened  into  a  pro- 
longed neck,  and  the  head  being  rather  broad  and  much 
flattened.  The  females  are  furnished  with  a  long  and  slightly 
curved  ovipositor,  consisting  of  two  blades.  The  wings  are  of 
moderate  dimensions,  and  nearly  equal  in  point  of  size,  and 
they  are  very  strongly  veined. 

Owing  to  the  long  neck-like  prothorax,  the  insects  are  able 
to  twist  their  heads  about  in  various  directions,  from  which 
habit  they  have  received  the  popular  name  of  Snake-flibs. 
They  are  predaceous  in  their  habits,  and  may  mostly  be  seen  on 
or  near  the  banks  of  ponds  and  small  streams,  where  they  can 
find  their  prey.  They  are  not  at  all  handsome  in  point  of 
colour,  their  hues  being  confined  to  greyish-brown,  mottled 
with  darker  brown  or  black.  One  of  the  largest  British  species, 
Rhaphidia  ophiopais^  is  shown  on  Woodcut  XXVII. 

The  larva  of  this  insect  is  predaceous,  feeding  upon  small 
insects.  It  is  long  and  narrow,  and  even  in  the  larval  form 
shows  the  elongated  prothorax  which  is  so  characteristic  of  the 
perfect  insect.     Mr.  Westwood,  who  had  this  creature  alive. 
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states  that  '  it  creeps  but  slowly,  but  gives  to  its  body  violent 
jerking  motions  in  every  direction,  somewhat  like  those  of  a 
serpent.'  In  the  pupal  state,  the  wings  are  pressed  to  the  body 
in  such  a  way  that  they  cover  the  hind  pair  of  legs.  These 
larvae  may  be  found  under  the  bark  of  trees. 

The  name  Raphidia  is  formed  from  a  Greek  word  signifying 
a  needle,  and  is  given  to  these  insects  on  account  of  the  great 
elongation  of  the  prothorax.  The  specifio  name  ophiopsis  is 
also  from  the  Grreek,  and  signifies  ^  snake-eyed.'  The  females 
of  this  group  have  a  long  and  slightly  curved  ovipositor,  formed 
of  two  plates. 

On  Woodcut  XXVII.  Fig.  4  is  shown  one  of  our  most 
beautiful  British  insects.  This  is  the  Lacewing-flt  {Chryaopa 
vulgarisy,  a  representative  of  the  family  Hemerobiidse.  The 
wings  of  this  family  are  large  and  broad,  and  pressed  against 
the  sides  of  the  body  when  at  rest ;  the  antennae  are  long, 
delicate,  and  many  jointed ;  and  the  head  is  small,  with  two 
very  prominent  and  rounded  eyes.  The  tarsi  have  five  joints. 
The  form  of  this  insect  is  very  accurately  given,  though  it  is 
impossible  with  the  simple  black  and  white  of  a  wood  en- 
graving to  do  justice  to  the  wonderful  and  delicate  beauty  of 
the  insect,  about  which  is  not  one  particle  either  of  black  or 
white.  Its  body,  head,  and  tliorax  are  leaf-green,  and  its  wings 
are  wide,  thin,  gauzy,  and  glossed  with  changing  hues  of  green 
and  pink,  according  to  the  angle  at  which  the  light  falls  on 
them. 

The  chief  beauty  of  the  insect  lies,  however,  in  its  eyes, 
which,  without  the  aid  of  a  magnifying  glass,  look  like  two 
tiny  beads  of  burnished  gold,  and  have  earned  for  the  insect 
the  popular  name  of  Golden-bye,  of  which  the  Grreek  word 
Chrysopa  is  but  a  translation.  But  if  the  insect  be  placed 
imder  the  microscope,  and  a  brilliant  light  be  directed  on  the 
eyes,  a  wonderful  change  takes  place.  They  are  very  convex 
in  form,  and  the  hexagonal  facets  are  marked  with  extreme 
boldness,  considering  the  small  size  of  the  organ.  They  are  so 
clearly  defined,  indeed,  that  even  with  a  common  pocket 
magnifier  of  low  power  they  can  be  easily  distinguished. 

Were  the  eye  to  be  simple  brown  or  even  black  it  would  be  a 
beautiful  object,  in  consequence  of  these  hexagonal  lenses,  but 
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oyer  the  whole  sur&ce  of  the  compound  eye  plays  a  brilliant 
combination  of  colour.  Every  separate  hexagon  looks  like  a 
framework  of  burnished  gold,  changing  with  the  shifting  light 
into  various  hues  of  rich  green  and  carmine.  In  fact,  the 
whole  eye  looks  very  much  like  a  hemispherical  brooch,  entirely 
covered  with  emeralds  and  rubies. 

It  is  rather  hard  on  the  insect  to  expose  it  to  this  strong 
light,  which  is  needed  to  bring  out  its  beauties,  for  it  is  a  lover 
of  darkness,  and  only  comes  out  after  sunset,  when  it  may  be 
observed  fluttering  with  apparently  aimless  flight  in  the  air. 
But  it  is  impossible  to  see  the  full  splendour  of  this  magnifi- 
cent object  without  exposing  the  insect  to  some  inconvenience. 
A  dead  specimen  is  useless,  for  the  colour  departs  alike  from 
body  and  eye.  As  to  the  pale-green  of  the  body,  it  is  the  most 
fugitive  colour  that  an  insect  can  possess,  while  the  more 
gorgeous  hues  of  the  eye  vanish  soon  after  the  life  departs^  and 
very  little  is  left  of  their  once  magnificent  beauty.  Would  that 
some  method  could  be  discovered  of  preserving  the  too  fugitive 
tints  of  this  lovely  insect.  There  is  a  specimen  now  before  me 
which  has  only  been  dead  some  forty-eight  hours,  and  already 
the  tender  green  of  its  body  is  fading,  and  the  fiery  splendour 
of  its  eyes  is  quenched.  Lovely  as  is  the  insect  to  the  eye,  it 
can  ofiend  another  sense  most  grievously,  for  it  possesses  a 
peculiarly  evil  odoiu-,  which  attaches  itself  strongly  to  the 
finger  that  crushes  it,  and  cannot  be  removed  without  many 
washings. 

The  Lacewing-fly  is  allied  to  the  Ant-lions,  of  which  we  have 
no  genuine  representative  in  England.  When  in  the  larval 
state  it  is  very  predaceous,  as  is  betokened  by  its  large  and 
curved  mandibles.  It  feeds  mostly  on  aphides,  of  which  it 
devours  vast  numbers,  draining  them  of  their  juices,  and  then 
covering  itself  with  the  emptied  bodies  of  its  victims,  so  as  to 
render  itself  scarcely  distinguishable  from  the  lichens  among 
which  it  mostly  lives.  The  neck  of  the  larva  is  very  flexible, 
so  that  it  can  dart  its  head  in  any  direction  in  order  to  seize 
its  prey.  It  can  eat  two  large  aphides  in  one  minute,  and  is  so 
voracious  that  if  two  Lacewing  larvae  meet  each  other  they  are 
sure  to  fight,  and  the  conqueror  is  equally  sure  to  eat  the 
vanquished  combatant.  These  larva)  are  quick  in  their  growth, 
and  do  not  require  much  more  than  a  fortnight  before  they 
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pass  into  the  pupal  state,  provided  only  that  they  can  find  an 
abundant  supply  of  aphides  on  which  to  feed.  When  full  fed 
the  larva  spins  a  cocoon,  in  which  it  passes  into  the  pupal  and 
perfect  stages.  Like  the  Ant-lion,  to  which  it  is  allied,  it 
packs  itself  up  in  a  wonderfully  small  compass,  for  the  cocoon 
is  only  as  large  as  a  sweet  pea,  and  very  much  of  the  same 
shape. 

The  eggs  of  the  Lacewing-fly  are  quite  as  remarkable  as  the 
cocoon.  They  are  generally  deposited  on  leaves,  but,  instead 
of  being  laid  directly  on  the  leaf,  every  egg  is  fixed  to  the  end 
of  a  slender  footstalk  about  half  an  inch  in  length.  This  foot- 
stalk is  formed  from  a  viscous  matter  secreted  by  the  female, 
and  is  delicately  white  and  translucent.  Mr.  A.  G.  Butler,  of 
the  British  Museimi,  told  me  that  he  has  kept  Lacewing-flies, 
and  often  seen  them  lay  their  eggs.  The  end  of  the  abdomen 
is  first  pressed  against  the  leaf,  and  a  tiny  drop  of  the  viscous 
matter  deposited.  The  abdomen  is  then  raised  quickly,  so  as 
to  draw  out  a  thread,  which  becomes  stiff  and  hard  almost  as 
soon  as  it  comes  into  contact  with  the  air.  Then  the  insect 
pauses  a  little,  and  rapidly  places  an  egg  on  the  end  of  the 
thread,  fixing  it  there  with  another  tiny  drop  of  the  secretion. 
The  eggs  are  always  laid  in  groups,  one  of  which  is  shown  on 
Woodcut  XXVII.  Fig.  a.  Some  specimens  in  my  own  col- 
lection are  laid  along  a  lilac  twig,  and  in  all  of  them  the 
remains  of  the  viscous  drops  are  apparent  in  the  form  of  a  partly 
conical  footstalk,  much  resembling  in  shape  and  translucency  the 
foot  and  stem  of  a  wine-glass.  The  eggs  themselves  are  pure 
white,  and,  when  viewed  through  a  microscope,  have  something 
of  a  papery  aspect.  They  bear  a  curious  resemblance  to  the. 
capsules  of  certain  mosses,  and  indeed  have  been  described 
and  figured  in  books  as  specimens  of  British  moss. 

Anothek  member  of  the  same  family  is  shown  on  Woodcut 
XXVII.  Fig.  5.  This  is  called  scientifically  Oamylus  chryaopa, 
but  I  am  not  aware  whether  it  possesses  any  popular  name. 
This  genus  can  at  once  be  distinguished  from  Chrysopa  by 
looking  at  the  front  of  the  head,  in  which  there  are  three 
ocelli  or  simple  eyes,  set  in  a  triangle  on  the  forehead,  whereas 
there  are  no  ocelli  in  Chrysopa. 

This  is   the    largest   British  example  of  the   family,  and. 
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thougli  not  so  eminently  beautiful  as  the  preceding  insect,  is  yet 
a  pretty  creature.  The  wings  are  translucent,  with  a  glossy, 
iridescent  sheen,  very  much  resembling  the  surface  of  the 
varnished  skeleton  leaves  on  which  the  Chinese  artists  paint 
such  exquisite  little  pictures.  The  spots  with  which  they  are 
variegated  are  pale  brown.  The  insect  is  tolerably  common, 
and  at  Oxford  is  plentiful  on  the  branches  of  oaks.  The  pupa 
is  to  be  found  in  the  moist  earth  of  ditch  banks. 

Bkfobb  passing  to  the  next  order,  it  is  necessary  to  say 
a  few  words  respecting  the  Scorpion-fly,  or  Panorpidae,  which 
form  a  very  marked  family  of  their  own. 

They  derive  their  popular  name  from  the  remarkable  con- 
formation of  the  abdomen,  the  joint^s  of  which  are  almost 
exactly  like  those  of  a  Scorpion,  and  in  the  typical  insect,  the 
common  Scorpion-fly  {Panmya  Gommuniayt  are  terminated, 
in  the  male,  by  a  pair  of  small  forceps,  sufficiently  strong  to 
make  themselves  felt  on  the  skin  of  the  human  hand.  When 
the  insect  is  handled,  it  brandishes  its  abdomen  about  in  so 
menacing  a  fashion  that  I  have  often  seen  its  captors  hastily 
loosen  their  hold,  thinking  that  it  really  must  possess  the 
power  of  mischief  which  it  so  well  imitates.  The  pincers  are 
formed  by  a  development  of  the  eighth  segment  of  the  abdomen. 
The  insect  is  a  very  common  one,  and  can  be  taken  by  beating 
hedges  and  underwood. 

There  are  only  two  British  genera  of  Panorpidae— one  to 
which  the  common  Scorpion-fly  belongs,  and  which  contains 
five  species ;  and  the  other,  named  Boreus,  of  which  a  single 
species  is  known,  Boreus  hyemalis. 

This  is  a  most  singular  being.  It  is  a  very  tiny  insect,  and, 
with  its  long  legs  and  peculiarly  shaped  body,  bears  a  great 
resemblance  to  a  larval  grasshopper.  The  form  of  tlie  head, 
however,  is  enough  to  show  that  it  really  belongs  to  the 
Panorpida?.  In  the  male,  tlie  wings  are  very  small,  useless 
for  flight,  and  project  from  the  back  something  like  Mr.  Punch's 
hump.  In  the  female,  the  wings  are  entirely  undeveloped, 
and  the  body  is  terminated  by  a  long  ovijx)sitor,  very  curiously 
constructed.  There  is  no  direct  passage  or  '  oviduct,'  so  that 
the  eggs  must  first  be  deposited,  and  then  picked  up  between 
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the  blades  of  the  ovipositor,  which  open  vertically,  and  not 
laterally,  like  those  of  the  Orthoptenu 

This  is  not  a  common  insect,  and,  as  if  to  add  to  its 
eccentricity,  it  chooses  the  middle  of  winter  for  its  appearance 
in  the  perfect  state.  Hence  its  scientific  name  of  Boreus 
hyemalis — the  former  word  signifying  the  north  wind,  and  the 
other  wintry.    The  males  are  rarer  than  the  females. 
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There  has  been  much  discussion  respecting  the  insects  which 
now  come  before  our  notice,  some  entomologists  thinking  that 
they  ought  to  belong  to  the  Neuroptera,  but  the  majority 
deciding  that  they  really  form  an  order  of  their  own,  which 
has  been  called  by  the  name  of  Tkichoptera,  on  account  of  the 
structure  of  the  wings.  They  are  popularly  known  as  Caddis- 
flies,  sometimes  abbreviated  into  *  Cads,'  Straw-worms,  Pipers, 
Cockspurs,  Cod-baits,  Grannums,  &c. ;  and,  both  in  the  perfect 
and  larval  conditions,  are  very  familiar  to  anglers. 

In  this  order  the  wings  are  four  in  number,  the  first  pair 
generally  covered  profusely  with  hair,  and  the  second  pair 
large,  and  folded  when  at  rest.  The  tibiae  are  furnished 
with  long  spurs,  in  some  species  running  to  a  wonderful  length 
in  the  second  and  third  pair  of  legs.  The  mouth,  like  that  of 
the  May-fly,  is  quite  undeveloped,  so  that  when  the  insects 
have  attained  their  perfect  state  they  can  take  no  nourish- 
ment. 

The  larva  is  aquatic,  and  furnished  with  six  feet.  It  lives 
in  cases  more  or  less  cylindrical,  constructed  by  itself  from 
various  materials,  such  as  leaves,  sticks,  bits  of  grass,  stones, 
sand,  shells,  and  even  the  opercula  of  water-snails.  I  have 
taken  within  the  distance  of  a  few  yards  several  cases  thus 
constructed  ;  and  I  once  took  a  case,  the  principal  portion  of 
which  was  a  chrysalis  of  a  moth — I  believe  the  common 
Hop-dog — which  had  fallen  into  the  water.  The  larva  retains 
its  position  by  means  of  two  hooked  appendages  at  the  end  of 
the  tail. 

Having  now  glanced  at  the  leading  characteristics  of  the 
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order,  we  will  proceed  to  a  more  detailed  examination,  and 
take  for  our  type  the  Great  Caddis-fly  {Phryganea  grandis), 
which  is  drawn  on  Plate  VIII.  Fig.  7,  and  can  be  easily 
recognised  from  the  figure. 

In  this  genus  the  spurs  of  the  tibiae  are  moderately 
developed,  and  the  wings  are  very  heavy.  The  palpi  of  the 
male  have  only  four  joints,  whereas  those  of  the  female  have 
five.  The  ¥rings  are  very  thickly  covered  with  hair,  so  thickly 
indeed  that,  imder  the  microscope,  they  look  as  if  they  were 
clothed  with  fur.  The  hairs  are  comparatively  pale  and  small 
on  the  membrane  of  the  wing,  but  dark,  stout,  and  bristle- 
*  like  upon  the  nervures.  The  body  is  similarly  furred,  and 
even  the  antennse  are  so  densely  haired  that  the  divisions  of 
the  joints  are  quite  hidden.  It  is  on  account  of  this  profuse 
growth  of  hair  that  the  name  Trichoptera,  or  Hairy-wings, 
has  been  given  to  this  order  of  insect. 

There  is  no  particular  beauty  of  colour  to  be  found  in  any 
of  the  Trichoptera,  the  hues  being  in  all  the  species  nothing 
more  than  various  shades  of  brown,  the  difference  in  colour 
being  produced  in  most  species  by  the  greater  or  less  admixture 
of  yellow. 

The  habits  of  these  insects  are  very  interesting.  Unlike  the 
Lacewing-fly,  they  are  quick  on  foot,  and  can  run  with  a 
curious  celerity,  being  even  able  to  make  their  way  upon  the 
surface  of  the  water,  over  which  they  scuttle  quickly,  using 
much  exertion,  and  the  edges  of  their  closed  lower  wings 
leaving  a  long  track  behind  them.  They  can  even  travel 
imder  water.  The  females  are  in  the  habit  of  crawling 
down  the  stems  of  aquatic  plants  nearly  a  foot  below  the 
surface,  in  order  to  deposit  their  eggs.  If  the  plant  to  which 
they  are  clinging  be  smartly  tapped,  they  will  at  once  leave  it 
and  swim  under  water  to  another  submerged  plant.  This 
habit  of  theirs  often  causes  them  to  fall  victims  to  various  fish, 
which  towards  midsummer  find  an  unfailing  supply  of  such 
food. 

As  in  the  case  with  the  Stone-flies,  which  have  already  been 
described,  the  female  Caddis-fly  collects  her  eggs  and  carries 
them  about  at  the  extremity  of  the  body.  The  egg-clust«r  is 
double,  green  in  colour,  and  the  eggs  are  held  together  by  a 
gelatinous  substance,  in  which  they  are  enveloped.     By  means 
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of  this  gelatinous  secretion,  which  has  the  capacity  of  resisting 
water,  the  egg-cluster  is  affixed  to  the  stem  of  some  subaquatic 
plant,  and  there  left  to  be  hatched  in  due  time.  The  duties  of 
the  mother  Caddis-fly  being  then  over,  she  perishes,  either  by 
natural  decay,  or  by  means  of  some  fish,  which  doubtlessly 
thinks  itself  deceived  in  having  been  induced  to  eat  a  mere 
shell  of  an  insect,  as  is  the  Caddis  after  she  has  deposited  her  eggs. 

When  the  little  larvse  emerge  from  the  egg,  they  set  to 
work  in  forming  for  themselves  the  remarkable  habitations  in 
which  they  pass  the  whole  of  their  larval  and  pupal  existence. 
Being  long,  softr-bodied  creatures,  with  only  the  head  and  neck 
defended  by  a  homy  covering,  they  would  fall  victims  to 
various  predacious  inhabitant's  of  the  water,  if  they  possessed 
not  the  power  of  forming  for  themselves  some  sort  of  pro- 
tection. Following  the  general  rule  under  such  circumstances, 
the  protection  in  question  assumes  the  shape  of  a  case  more  or 
less  cylindrical,  and  is  capable  of  being  enlarged  in  proportion 
to  the  growth  of  the  inhabitant. 

As  has  been  already  mentioned,  these  habitations  are  made 
of  various  materials,  and  are  all  more  or  less  cylindrical  as  fkr 
as  regards  their  interior,  though  in  many  instances  their 
exterior  departs  as  far  as  possible  from  that  shape. 

For  example,  one  or  two  of  the  species  always  select  dead 
leaves,  which  they  fit  together,  face  to  face,  so  that  scarcely 
anyone  on  seeing  them  would  imagine  that  between  the  leaves 
was  the  tubular  residence  of  a  Caddis-worm.  Sometimes,  as  in 
Phryganea  rhombioa^  short  pieces  of  grass  stems  are  used,  which 
are  cut  into  tolerably  equal  lengths,  and  fixed  across  each  other 
so  as  to  leave  a  hollow  in  their  centre.  Sometimes,  as  in 
Phryganea  lunarisy  the  pieces  of  grass  are  much  longer,  and 
laid  side  by  side.  Some  species,  such,  for  example,  as  Phry- 
ganea fusca,  use  the  shells  of  various  aquatic  molluscs,  which 
they  fasten  together  without  the  slightest  reference  to  the 
feelings  of  the  inhabitants,  some  of  which  may  be  seen  vainly 
trying  to  progress  in  one  direction,  while  the  Caddis-worm  is 
crawling  in  another.  Examples  of  these  two  last-mentioned 
forms  may  be  seen  in  Plate  VIII.  Fig.  8.  Some  species,  such 
as  SericoatoTna  multiguttatum^  employ  particles  of  sand, 
tiny  stones,  and  similar  materials,  forming  them  into  a  conical 
case  with  a  slight  curve,  very  much  resembling  in  shape  an 

u 


290  INSBOTS  AT  HOME. 

ordinary  cow's  horn.  In  fact,  the  materials,  and  consequently 
the  forms,  of  these  remarkable  habitations  are  so  various  thai 
it  is  impossible  to  do  more  than  briefly  describe  the  leading 
varieties. 

All  the  habitations  which  have  just  been  mentioned  are 
movable,  and  are  carried  about  by  the  larva,  just  as  the  Hennit 
Grab  carries  its  shell-house  ¥rith  it.  There  are,  however, 
Gaddis-cases  which  are  fixed  to  stones,  and  which  cannot  be 
moved.  Such,  for  example,  are  the  habitations  of  Hydro- 
psyche  senex  and  Hydropayctie  macvMcornis^  the  former  of 
which  makes  a  house  that  is  shaped  very  much  like  a  leech 
when  at  rest,  and  is  fixed  by  the  whole  of  its  under  side  to  the 
stone.  The  habitation  of  the  latter,  however,  is  quite  worm- 
like in  shape,  and  often  considerably  curved. 

In  consequence  of  the  differing  form  of  these  habitations,  it 
follows  that  there  must  be  a  corresponding  difference  in  the 
structure  of  the  inhabitants.  All  the  Caddis  larvse  hold  them- 
selves within  their  cases  by  means  of  claspers  at  the  end  of  the 
body,  and  very  firmly  they  hold,  as  anyone  can  tell  who  has 
ejected  them  from  their  habitations.  But  these  claspers  are 
modified  in  their  construction  according  to  the  kind  of  habita- 
tion. Those  larvae  which  dwell  in  movable  tubes  never  leave 
them,  but  crawl  at  liberty  from  one  spot  to  another  in  search  of 
food.  They  have  really  wonderful  powers  of  adhesion,  and  can 
climb  smooth  and  hard  surfaces  with  the  greatest  ease.  There 
are  now  before  me  some  larvae  of  Sericostoma  which  have 
crawled  up  the  sides  of  a  glass  vessel,  one  or  two  of  them 
having  even  raised  themselves  partially  above  the  surface  of  the 
water.  In  all  these  species  the  claspers  are  short,  so  that  they 
only  permit  the  head  and  leg-bearing  segments  of  the  body  to 
protrude  beyond  the  mouth  of  the  tube.  But  in  the  species 
which  live  in  fixed  tubes  the  claspers  are  placed  at  the  ends  of 
two  long  footstalks,  so  that  the  larva  can  thrust  itself  far  out  of 
its  tube,  and  thus  obtain  a  wide  range  wherein  to  procure  food. 
Some  of  these  creatures  feed  upon  small  aquatic  larvae,  but  the 
food  of  the  greater  part  seems  to  be  mostly  vegetable,  though 
all  the  species  appear  to  vary  their  diet  occasionally  with 
animal  substances. 

Whatever  may  be  the  species,  and  whatever  the  material  of 
their  cases,  the  various  portions  of  which  the  habitations  are 


Larva  of  the  caddis-fly.  291 

composed  are  always  fastened  very  strongly  together  with  a  glu- 
tinous cement  which  has  the  property  of  hardening  tmder 
water.  If  one  of  these  cases  be  pulled  asunder,  and  the 
severed  surfaces  submitted  to  the  microscope,  the  cement  will 
be  seen  to  have  been  torn  into  short,  white  threads,  very  much 
like  the  *  byssus '  of  certain  bivalves,  such  as  the  conamon 
mussel  of  our  sea-coasts. 

When  the  larva  is  full-fed,  and  is  about  to  pass  into  the 
quiescent  and  feeble  state  of  pupa,  it  fortifies  its  habitation  by 
spinning  across  each  end  a  network  of  a  very  peculiar  construc- 
tion. There  are  many  species  of  Caddis-flies,  and  I  do  not 
think  that  in  any  two  species  the  network  is  exactly  the  same. 
In  all  it  is  very  stiff  and  strong,  but  there  is  invariably  a  dis- 
tinct pattern  on  which  the  meshes  are  arranged,  and  which 
can  only  be  made  out  by  the  use  of  a  tolerably  powerful  mag- 
nifier. 

After  remaining  within  the  fortified  case  for  a  time,  which 
varies  according  to  the  species,  the  pupa  makes  its  way  out  of 
the  case,  and,  when  fairly  in  the  open  air,  shakes  off  its  pupal 
skin  and  assumes  its  perfect  form.  There  is  some  slight  dif- 
ference as  to  the  mode  of  performing  this  feat,  the  larger 
species  acting  like  the  Dragon-flies,  and  crawling  up  the  stems 
of  aquatic  plants,  while  the  smaller  are  content  to  make  use  of 
their  cast  skins  as  rafts,  on  which  they  can  stand  while  they 
shake  out  their  newly-acquired  wings  to  dry  in  the  air. 

Having  now  traced  the  life  of  the  Caddis-fly  from  the  egg 
to  the  perfect  insect,  and  taken  one  species  as  the  type,  we 
will  briefly  examine  one  or  two  other  species  as  examples  of 
this  remarkable,  though  small  order. 

The  first  of  these  is  the  Lesseb  Caddis-fly  {Phryganea 
minor)^  a  figure  of  which  is  given  on  Woodcut  XXVI.  Fig.  3. 
This,  though  smaller  than  the  Great  Caddis-fly,  is  really  a 
handsomer  insect,  being  much  more  variegated  than  its  larger 
relative.  The  colour  of  the  body  is  yellowish-brown,  and  the 
back  of  tlie  head  and  thorax  are  covered  with  yellowish  down. 
The  upper  wings  are  densely  clothed  with  hair,  and  are  pale 
brown,  variegated  with  a  rich  dark  brown,  which  near  the 
end  of  the  wing  forms  a  band  stretching  nearly  across  it,  in  a 
slightly    diagonal    direction.     The    lower    wings    are    sliining 
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and  iridescent,  and  the  antennae  are  pale  brown  barred  with 
the  same  dark  hue  as  that  which  ornaments  the  upper  wings. 

On  Woodcut  XXVI.  Fig.  2,  is  shown  an  insect  which  has  the 
popular  name  of  the  Elegant  Granncm  {LimnephUus  eU~ 
gana).  In  the  genus  to  which  this  insect  belongs,  the  body  is 
rounded,  and  the  wings  are  narrow  and  rather  squared  at  the 
«nds.  The  maxilla  and  its  palpus  is  shown  at  P^ig.  6,  and  the 
labium  with  its  palpi  at  Fig.  a.  There  are  nearly  fifty  species 
of  this  large  genus,  all  of  which  have  a  very  moth-like  appear- 
•ance,  specially  when  seen  on  the  wing  or  when  *set'  in  a 
cabinet. 

When  alive,  the  body  of  this  species  has  a  slight  yellowish 
tinge,  the  upper  part  being  blackish,  and  the  segments  being 
edged  with  whitish  grey.  The  wings  are  very  shining,  and  the 
upper  pair  are  pale  bro¥ni  with  dark  nervures,  and  one  or  two 
dark  spots  and  streaks.  The  lower  pair  are  pearly  in  hue,  and 
rather  iridescent  when  the  light  falls  on  them  in  different 
angles. 

On  the  same  Woodcut,  Fig.  4,  is  shown  another  of  these  curious 
insects,  named  scientifically  Leptocei^ua  ochraceus.  In  the 
insects  belonging  to  this  genus,  tlie  tibiae  of  the  hindmost 
pair  of  le^s  have  two  spurs,  and  the  antennae  are  exceedingly 
long  and  slender.  The  name  Leptoceims  alludes  to  this  latter 
characteristic.  It  is  formed  from  the  Greek  words,  signifying 
*  slender-homed.'  In  the  illustration,  the  antennae  are  of  the 
right  length,  but  are  too  thick,  especially  at  the  base.  These 
organs  are  in  reality  almost  as  slender  as  hairs,  and  even  when 
the  insect  has  been  set  and  dried,  the  long  and  delicate  an- 
tennae wave  about  with  every  breath  of  air,  and  give  to  the 
dead  insect  an  air  as  if  it  were  again  alive.  When  the  Avings 
are  closed,  and  the  insect  is  sitting  on  a  leaf,  it  bears  a 
curiously  close  resemblance  to  the  Long-horn  moths  which  will 
be  described  on  a  future  page.  There  are  rather  more  than 
thirty  species  of  this  genus. 
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SA  W-FLIE8. 

We  now  come  to  one  of  the  largest  and  most  important  orders 
of  insects,  namely  the  Hyhemofteba,  an  order  which  com- 
prises the  insects  known  popularly  as  Saw-flies,  Crall-flies, 
Ichnemnon-flies,  Ants,  Wasps,  and  Bees.  Those  insects  which 
are  known  as  White  Ants  or  Termites,  belong,  however,  to  a 
different  order,  namely  the  Neuroptera. 

The  characteristics  of  this  order  are  well  defined,  and  there 
is  no  difficulty  in  ascertaining,  almost  at  a  glance,  whether  an 
insect  belongs  to  the  Hymenoptera  or  not.  The  wings  are 
four  in  number,  the  second  pair  being  smaller  than  the  first 
pair,  and  having  fewer  veins.  They  are  without  hair  and 
membranous,  as  indeed  is  shown  by  the  name  Hymenoptera, 
which  is  formed  from  two  Greek  words,  the  one  signifying  a 
membrane,  and  the  other  a  wing.  When  at  rest,  the  wings 
are  separate,  but  when  the  insect  flies,  both  pairs  are  hitched 
together  by  a  series  of  little  hooks  which  run  along  the  upper 
edge  of  the  lower  pair,  so  that,  for  the  time,  the  insect  flies 
with  two  wings  instead  of  four.  These  hooks  are  beautifully 
constructed,  and  should  be  examined  with  a  microscope.  They 
will  be  found  well  developed  in  the  common  wasps  and  bees. 
On  Woodcut  XXVIII.  the  wings  of  a  hornet  are  shown  on  the 
left  side  as  they  appear  when  separated,  and  on  the  right  as 
they  are  when  united  by  the  hooks.  The  head  is  armed  with 
homy  jaws,  and  between  them  lies  a  fleshy  tongue  enclosed  in 
the  maxillae,  which  form  a  sort  of  sheath  to  it.  The  abdomen 
of  the  female  is  furnished  with  a  homy  ovipositor  formed  of 
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AXATOUT  OF  A  HTHXIfOPTKROnB  IN8BCT.— THE  BORWr  (VESPA  CRABIIO), 


1.  Head  and  parts  of  the  month.  a.  Lingua,  or  tongne.  hh.  Labial  palpi.  ee.  Maxillary 
palpi  dd.  Maxillff.  ee.  MandiUcs.  //.  Eyea.  gg,  ToruIi«  or  beds  of  the  base  of  the 
antennn.  hh.  Ocelli,  or  simple  eyes;  sometimes  called  Stcmmata.  t.  Clypens.  k.  La- 
brum.        I.  Epipharynx.        2.  Thorax.        a.  Mesothorax.        bb.  Tegnls*.        c.  Scutellum. 

d.  Prothorax.  e.  Postscutellnm.  /.  Mctathorax.  S.  Abdomen,  npper  snrfooe.  4.  Ab- 
domen, profile.  0.  Head,  front  view.  a  a.  Antennae.  b  b.  Eyes.  e  c.  OoellL  d.  Scn- 
tellnm.      ee.  Mandibles.      6.  Thorax,  nnder  surface,      a.  Bed  of  coxte  of  pro- legs,     b,  Stemom. 

e.  Bed  of  coxae  of  intermediate  legs.       d.  Bed  of  coxae  of  posterior  legn.       e.  Bed  of  neck. 

7.  Anterior,  or  pro-legs.       a.  Tarsus.       b.  Tibia.       c.  Femur.        d.  Trochanter.       e.  Coxa. 

8.  Middle,  or  intermediate  legs.  9.  Hinder,  or  posterior  legs.  10.  Right  wings.  a.  Costal 
cell.  b.  Extemo-medial  cell.  e.  Intemo-medial  cell.  d.  Anal  cell.  e.  Marginal  celL 
/.  First  Snbmarginal  cell.  g.  Second  Discoidal  cell.  h.  Second  Snbmarglnal  cell.  i.  Thiid 
Babmaxglnal  celL  k.  Fourth  Submarginal  cell.  {.  First  Disooidal  cell.  m.  Third  Dia- 
ooidal  ceU.       a.'  FIrat  Apical  ceU.       o.  Second  Apical  ceU.       11.  Left  wings  separated. 
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several  pieces,  which  in  many  instances  is  modified  into  a 
poison-bearing  sting.  The  pupa  is  quiescent,  and  the  larva 
is  both  quiescent  and  without  feet,  except  in  one  group,  that  of 
the  Saw-flies. 

In  all  books  that  treat  scientifically  of  the  Hymenoptera,  a 
vast  amount  of  technical  language  will  be  found.  Many  of  the 
words,  such  as  those  which  express  the  general  divisions  of  the 
body,  the  parts  of  the  mouth,  the  anatomy  of  the  limbs,  &c., 
are  the  same  as  those  which  we  have  already  learned  when 
treating  of  Beetles.  But,  in  this  order  of  insects,  very  great 
stress  is  laid  upon  sundry  portions  of  organisation  which  are 
but  little  considered  in  the  Coleoptera,  and  therefore  I  have 
given  a  chart-drawing  of  a  hornet,  similar  to  that  of  the  Stag- 
beetle  on  page  9.  I  strongly  advise  the  young  entomologist 
to  take  a  hornet,  or  even  a  wasp,  and  make  out  all  the  parts 
by  means  of  this  diagram,  and  he  will  find  that  if  he  colours 
the  diagram  he  will  fix  it  more  firmly  in  his  memory.  The 
colouring  should  be  taken  from  the  insect  itself. 

According  to  Mr.  Westwood's  system,  the  Hymenoptera  are 
divided  into  two  great  sections,  namely,  the  Terebrantia,  or 
Borers,  and  the  Aculeata,  or  Sting-bearers.  We  will  proceed 
with  these  sections  in  order.  The  first  subsection  is  called 
Serrifera,  or  Saw-bearers,  in  which  the  abdomen  is  attached  to 
the  thorax  by  the  whole  of  its  diameter,  and  the  larvae  feed 
upon  vegetable  substances,  and  have  a  well-developed  mouth 
furnished  with  mandibles.  This  subsection  includes  the  whole 
of  the  Saw-flies  and  Gall-flies. 

We  will  begin  with  the  insects  which  are  so  well  known  as 
Saw-flies,  and  are  scientifically  termed  Tenthredinidae.  This 
word  is  a  very  old  one,  being  used  by  Aristotle  in  his  *  History 
of  Animals '  to  signify  some  kind  of  bee  or  wasp.  It  is  formed 
from  a  Greek  word  signifying  to  gnaw  or  nibble.  The  names 
Andrena,  Pemphredon,  &c.,  are  derived  from  the  same  source. 
In  these  insects,  the  wings  are  large,  with  many  *  complete  * 
cells,  i.e.  cells  closed  on  every  side  by  nervures,  and  having  a 
large  stigma  or  spot.  The  abdomen  has  no  footstalk,  and  is 
furnished  in  the  females  with  the  extraordinary  apparatus 
which  has  gained  for  the  group  of  Hymenoptera  the  popular 
and  appropriate  name  of  Saw  flies. 
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At  the  extremity  of  the  abdomen  and  on  its  under  8ar£EU>e 
are  placed  two  flat  homy  plates  set  side  by  side.  These  are 
the  saws,  and,  like  the  well-known  ^  tenon-saw '  of  carpenters, 
have  one  edge  toothed,  and  the  other  strengthened  by  a  flat 
thick  plate.  On  examination  with  a  tolerably  powerful  lens, 
the  teeth  are  seen  to  be  most  elaborately  constructed.  Instead 
of  being  mere  simple  teeth,  like  those  of  a  saw,  each  tooth  is 
formed  of  a  cone  set  in  a  footstalk,  the  cone  being  deeply  cut 
into  eight  or  ten  deep  grooves,  having  a  sharp  edge  between 
each.  This  structure  is  wonderfully  adapted  to  prevent  the 
saw  from  clogging  with  the  green  wood  in  which  it  has  to  work, 
and  might  with  advantage  be  copied  by  our  tool-makers.  The 
toothing  of  the  saw  differs  in  the  various  species  of  Saw-fly, 
but  the  form  which  has  been  described  is  found  in  some  of  the 
insects  with  which  our  list  commences. 

The  strengthened  backs  of  these  saws  are  received  into  grooves 
or  sheaths  in  which  they  slide  backwards  and  forwards,  and  they 
are  so  contrived  that  while  one  saw  is  being  thrust  forward, 
the  other  is  being  drawn  back.  There  is  not  the  least  difficulty 
in  getting  these  beautiful  instruments  under  the  microscope. 
They  are  of  course  best  seen  in  the  recent  specimen,  but  even 
after  the  insect  has  been  long  dead  and  dry,  the  saw  can  be 
detached  with  a  little  careful  manipulation.  The  object  of  the 
saw,  which  is  indeed  a  modification  of  the  ovipositor,  is  to  pre- 
pare a  resting-place  for  the  eggs.  By  alternately  working  the 
saws,  a  groove  is  rapidly  cut  in  a  twig,  or  a  leaf  rib,  and  an 
egg  is  then  passed  between  the  saws  and  deposited  in  the  groove, 
where  it  is  fixed  by  a  small  drop  of  liquid  secreted  by  the  insect. 
The  nimiber  of  grooves  and  of  the  eggs  deposited  in  them 
varies  according  to  the  different  species  of  Saw-fly.  Even  if  the 
observer  should  fail  to  see  a  Saw-fly  in  the  act  of  depositing 
her  eggs,  he  can  always  see  the  grooves  and  the  eggs  in  them, 
by  carefully  examining  the  leaves  and  yoimg  twigs  of  various 
trees.  The  common  currant  is  often  much  damaged  by  Saw- 
flies,  and  on  a  single  bush  there  will  be  scarcely  a  leaf  in 
which  the  grooves  cut  by  the  Saw-fly  cannot  be  found.  These 
grooves  are  made  on  the  under  side  of  the  leaf,  partly  because 
the  nervures  are  thicker,  and  partly  because  the  eggs  are 
sheltered  from  the  rain. 

In  process  of  time  the  eggs  are  hatched,  and  from  them  are 
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produced  larvse  which  Ter;  much  resemhle  those  of  moths. 
They  can,  however,  be  at  once  distinguished  from  them  by  the 
&ct  that  they  have  more  legs  and  ''pro-legs,'  or  false  feet, 
than  the  true  caterpillars.  No  caterpillar  has  more  than 
sixteen  of  these  members,  whereas  the  larva  of  the  Saw-fly 
has  bom  eighteen  to  twenty-two.     One  of  these  larvje,  that 


of  Cimbex  lutea,  is  shown  on  Plate  IX.  Fig.  3,  and  others  ate 
seen  on  Woodcut  XXIX.  Figs,  a  b  and  c. 

Hayisq  thus  rapidly  gone  through  the  chief  characteristics 
of  the  Saw-flies,  we  will  examine  them  somewhat  more  id 
detail. 

The  first  insect  on  our  list  is  CiTnLex  lutea,  which  is  shown 
on  Plate  IX.  Fig.  1,  of  its  natural  size,  and  a  more  deteiled 
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drawing  is  given  on  Woodcut  XXX.  Fig.  1,  in  order  to  show 
the  characteristic  details  of  the  genus.  In  this  genus  the  club 
of  the  antennas  consist  ef  two  joints  soldered  together,  and  the 
rest  of  the  organ  is  formed  of  five  joints.  The  spurs  are 
rather  short  and  blunt,  and  in  the  male  insect  the  tarsi  of  the 
fore-legs  are  spined  beneath.  There  are  about  eight  British 
species  of  Gmbex.  The  colour  of  the  present  species  is,  as  may 
be  inferred  from  its  name,  yellow,  and  all  inexperienced 
observers  might  easily  mistake  the  insect  for  a  wasp,  especially 
when  flying. 

The  larva  is  shown  both  in  Plate  IX.  Fig.  3,  and  in  Wood- 
cut XXX.  Fig.  a,  the  latter  figure  being  given  in  order  to 
show  its  structure.  It  has  in  all  twenty-two  feet  and  four 
legs,  and  the  body  is  covered  with  very  small  tubercles.  Just 
over  the  spiracles,  or  breathing  holes,  there  are  some  apertures, 
through  which  the  larva  can  spirt  a  greenish  fluid  to  some 
little  distance.  It  ejects  the  fluid  when  it  is  alarmed,  but  the 
supply  is  limited,  and  each  successive  discharge  is  weaker  than 
its  predecessor.  Like  most  Saw-fly  larvae  its  colour  is  greenish 
grey.  Contrary  to  the  usual  practice  among  insects,  this  larva 
prefers  the  upper  side  of  the  leaf,  where  it  may  be  found  partly 
coiled  up,  with  its  tail  in  the  centre.  It  feeds  on  various  trees, 
such  as  the  elder,  the  birch,  and  the  beech,  but  Mr.  F.  Smith 
tells  me  that  he  has  generally  found  it  on  the  willow. 

In  process  of  time,  the  larva  attains  its  full  growth,  and  then 
sets  to  work  at  spinning  a  cocoon  in  which  it  can  undergo  its 
transformations.  The  cocoon  is  wonderfully  tough  and  leathery 
in  texture,  brown  in  colour,  and  is  rather  fluffy  on  the  outside. 
It  is  affixed  to  some  twig  of  the  tree  on  which  the  larva  fed, 
and  in  winter  time  is  very  conspicuous  owing  to  the  absence 
of  leaves.  One  of  these  dwellings  is  shown  on  Plate  IX.  Fig.  2. 
If  one  of  these  cocoons  be  carefully  opened  before  the  insect 
has  made  its  final  change,  the  pupa  can  be  seen  lying  quietly 
in  its  cell  like  a  child  in  a  cradle,  and  apparently  as  help- 
less.  It  remains  for  a  considerable  time  in  the  cocoon,  and 
finally  makes  its  escape  at  one  end  of  its  dwelling. 

On  Plate  IX.  Fig.  5,  is  seen  a  very  fine  insect,  known 
scientifically  as  Trichiosama  lucorurru  The  name  of  this 
genus  is  formed  from  two  Greek  words,  signifying  Hairy-body, 
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PLATE     IX. 
SAW-FLIES,    GALL-FLIES,    AND    SIREX. 


1.  Cimbez  lutea. 

2.  Cimbex,  cocoon. 
8.  Cimbex,  larva. 

4.  Lyda  hortexuus. 

5.  Trichiosoma  lucorum. 

6.  Cynips  Kollari. 

7.  Sirez  juyencus  (Male). 

Plants: — 

Oak,  Fir,  and  Hawthorn. 


PLATE     IX 


COCOOHS  OF  SAW-FLIES. 


and  is  given  to  the  insects  because  their  bodies  are  thickly 
covered  with  hair,  instead  of  being  nearly  naked  like  those  of 
the  preceding  genus.  The  whole  appearance  of  the  body  is  so 
bee-like  that  most  persons  who  see  the  insect  inoagine  that  it 
belongs  to  the  bees  and  not  to  the  Saw-flies.     It  caji,  however. 
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be  distinguished  by  tlic  ehape  of  the  antennae,  which  are  ter- 
minated by  round  knobs  composed  of  three  joints  fused  to- 
gether. Tlie  rest  of  the  organ  is  composed  of  five  joints. 
The  colour  of  the  insect  is  dark  brown,  and  the  wings  are 
darkish,  with  a  smoky  streak  along  their  lower  edges. 

The  insect  is  common  upon  whitethorn,  and  may  be  seen  in  all 
these  stages.  The  larva,  like  that  of  the  last-mentioned  Saw- 
fly,  prefers  the  upper  surface  of  leaves,  and  coils  itself  up  in  a 
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similar  fashion.  The  cocoons  are  not  easily  seen  as  long  as  the 
leaves  are  on  the  trees,  but  if  a  whitethorn  hedge  be  carefully 
examined  in  the  winter,  the  cocoons  of  the  Trichiosoma  will 
probably  be  found  in  tolerable  plenty.  The  twig  on  which 
they  are  fixed  should  be  cut  off,  and  the  cocoons  placed  in  a  box 
with  a  cover  of  wire  gauze  in  order  to  await  the  appearance  of 
the  perfect  insect,  which  takes  place  in  the  spring.  At  that 
time  of  year,  the  fly  is  not  at  all  uncommon,  and  may  be  cap- 
tured with  the  net  as  it  flits  about  the  hedges,  seeking  for  con- 
venient spots  wherein  to  deposit  its  eggs. 

I  well  remember  taking  some  of  these  Saw-flies  when  begin- 
ning my  entomological  career,  and,  not  having  access  to  books, 
being  entirely  puzzled  by  them.  At  first,  I  natiirally  took 
them  for  bees,  but  could  not  imderstand  how  the  knobbed 
antennae  could  belong  to  a  bee.  Then,  the  creatures,  though 
they  were  females,  had  no  sting,  and  as  I  was  not  then  aware 
that  Saw-flies  of  such  magnitude  existed  in  this  coimtry,  I  was 
naturally  puzzled.  Yet,  the  very  fact  of  this  bewilderment 
served  to  fix  the  creatures  so  firmly  in  my  mind  that,  even  at 
this  distance  of  time,  I  could  draw  from  memory  the  first 
Trichiosoma  that  I  ever  caught.  The  saws  of  this  insect  are 
well  worthy  of  examination,  as  they  possess  the  cone-tipped 
teeth  which  have  been  described  on  page  298. 

Tlie  larvae  can  be  taken  at  the  end  of  summer,  when  they 
are  nearly  full-fed,  and  as  they  are  very  large  and  conspicuous, 
there  is  little  difficulty  in  obtaining  tliem. 

On  Woodcut  XXIX.  Fig.  1,  is  seen  a  figure  of  the  Ross 
Saw-fly,  called  scientifically  Hylotoraa  rosoe.  The  name  Hylo- 
toma  is  formed  from  two  Greek  words,  signifying  *  Wood- 
cutter,' and  is  therefore  a  very  appropriate  one. 

In  this  genus  the  marginal  cell  is  drawn  out  to  a  point,  and 
the  shape  of  the  antennae  differs  in  the  two  sexes.  Those  of 
the  male  are  nearly  straight  and  hairy,  while  those  of  the 
female  are  smooth  and  tend  to  a  club  towards  the  ends.  The 
antenna  of  the  male  is  shown  on  Woodcut  XXIX.  Fig.  d. 

This  is  a  much  smaller  insect  than  those  which  have  been 
described,  as  may  be  seen  by  the  cross-mark  immediately  below 
it.  The  colour  of  the  thorax  is  black,  and  that  of  the  abdomen 
bright  yellow,  with  an  orange  tinge  during  life.     The  upper 
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ledge  of  the  wing  is  black,  and  the  tips  are  darker  than  the 
centre*  The  larva  of  this  insect  may  be  known  by  having  the 
sides  of  each  segment  of  the  abdomen  lengthened  into  a  sort  of 
flap,  which  covers  the  pro-legs.  This  larva  may  be  found  on 
the  leaves  of  the  rose,  with  its  body  bent  upwaxds,  and  som^ 
times  even  assiiming  a  double  curve. 

Thi  most  superficial  observer  must  notice  that  the  insect 
which  is  represented  on  Woodcut  XXX,  Fig.  3,  is  a  very 
curious  one.  It  belongs  to  the  same  group  of  Saw-flies  as  the 
last-mentioned  insects. 

The  male  is  remarkable  for  the  structure  of  the  antenna, 
which,  as  may  be  seen  from  the  illustration,  are  not  only 
feathered,  but  double,  the  divisions  taking  place  at  the  scape 
or  first  joint.  In  the  female  the  antenna  is  single  and  not 
feathered.  The  head  and  thorax  of  this  curious  insect  are 
black,  and  its  abdomen  yellow.  Its  scientific  name  is  Schiz^ 
cerua  pcUUpea.  Both  names  are  appropriate.  The  first  is 
formed  firom  the  Greek  words  signifying  <  Divided  horn,'  and 
the  second,  which  signifies  Pale-footed,  is  given  to  the  insect  in 
consequence  of  the  pale  colour  of  its  legs.  The  insect  was  first 
taken  in  Goombe  Wood,  by  Mr.  J.  King,  and  has  since  been  cap- 
tured sparingly.     It  still  remains,  however,  a  very  rare  insect. 

Here  must  be  mentioned  the  terrible  TuRNiP-rLT  or  Niggeb 
(Athalia  spinarum)  which  is  shown  on  Woodcut  XXIX.  Fig.  3. 
In  this  genus  the  insects  have  either  nine  or  ten  joints  in  the 
antennse,  the  third  joint  being  a  long  one  and  the  ends  widen- 
ing into  an  ill-defined  club,  as  may  be  seen  at  Fig.  /.  In  the 
wings  there  are  two  marginal  and  four  submarginal  cells. 
The  reader  will  now  see  the  importance  of  these  cells  in  the 
arrangement  of  the  Hymenoptera.  Many  persons  seem  to 
think  that  neither  number,  shape,  nor  size  is  of  the  least  con- 
sequence, and  that,  in  drawing  such  an  insect,  the  artist  may 
put  in  any  number  of  cells  and  shape  them  as  he  likes.  The 
entomologist,  however,  knows  better,  and  though  he  cannot  be 
expected  to  carry  in  his  mind  the  exact  nimiber  and  shape  of 
the  cells,  he  can  always  tell  at  a  glance  whether  the  wings 
have  been  carefully  sketched  from  nature,  or  carelessly  drawn 
from  imagination. 
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The  head  of  the  insect  is  black,  and  so  are  the  sides  and 
base  of  the  thorax,  while  the  rest  of  the  body  is  bright  yellow. 
The  wings  are  translucent,  and  along  the  upper  edge  is  a 
streak  of  black.  The  larva  of  this  insect  is  grey-black,  and 
is  therefore  popularly  called  the  Nigger.  It  is  always  to  be 
found  in  some  localities  where  turnips  are  grown,  but  in  certain 
years  it  appears  in  vast  numbers,  and  is  one  of  the  worst 
plagues  that  a  farmer  can  fear.  Somewhere  about  July,  the 
parent  insects  appear  by  thousands,  and  make  their  way  to  the 
turnip-fields,  where  they  lay  their  eggs,  using  for  the  purpose 
the  saw-like  ovipositor  whicli  has  already  been  mentioned. 
Mr.  E.  Newman  has  given  great  attention  to  these  small 
though  terrible  insects,  and  his  description  of  them  in  the 
'  Letters  of  Busticus '  is  so  graphic  that  I  cannot  do  better  than 
transfer  it  to  these  pages : — 

'  These  flies  do  not  taste  the  turnips,  but  only  come  to  them 
on  family  business  :  they  deposit  their  eggs  on  the  under  side 
of  the  leaf,  gluing  them  on  the  cuticle.  In  a  very  few  days 
they  were  hatched;  from  the  eggs  had  emerged  the  little 
caterpillars.  On  August  9,  these  little  creatures  swarmed  on 
every  leaf.  I  walked  over  field  after  field,  and  found  them  all 
in  the  same  state.  On  Mr.  Moline's  farm,  at  Old  Pond,  three 
men  were  hoeing  the  turnips  on  a  Saturday ;  I  showed  them 
the  enemy,  and  told  them  that  the  turnips  would  be  thin 
enough  by  Monday,  without  any  hoeing ;  however,  they  were 
farmer's  men,  and  "  knowed  better."  On  Sunday  I  could  not 
get  out  so  far  as  a  turnip-field.  On  Monday  I  was  again  in  the 
field  at  Old  Pond,  and  the  turnips  were  not.  Since  my  last 
visit  they  had  been  swept  from  the  face  of  the  earth.  The 
land  was  everywhere  as  bare  as  on  the  day  it  had  been  sowed. 
There  was  no  speck  of  green  for  the  eye  to  rest  on.  It  was  a 
wild  and  universal  desolation  ;  and  the  black,  crawling  vermin 
that  had  caused  the  ruin  were  clustered  in  bunches  on  the 
ground,  or  lingering  about  the  skeletons  of  the  turnip-leaves. 
No  plague  of  Egypt  could  have  been  more  efiective ;  the  mis- 
chief was  complete.  Some  fields  received  the  blast  a  few  days 
later  than  others,  but  all  had  it ;  not  one  escaped,  imless  the 
crop  were  swedes,  and  it  is  remarkable  that  these  were  un- 
touched. 

*  I  will  now  give  a  somewhat  more  particular  history  of  this 


RAVAGES  OF  THE  <  KIOOEB.*  805 

Uight.  The  egg  is  of  an  oblong  form  and  pale  colour,  and  is 
80  firmly  glued  to  the  cuticle  of  the  leaf  that  I  have  never 
been  able  to  get  one  off  without  breaking  it ;  butwhentheegg 
is  removed  it  leaves,  or  rather  discloses,  a  wound  in  the  cuticle 
of  the  leaf,  and  I  have  little  doubt  that  this  wound  is  made 
by  the  parent  fly,  in  order  that  the  egg  itself  may  receive 
nourishment  firom  the  juices  of  the  plant.  This  is  perhaps 
a  little  hypothetical,  but  there  is  a  fwot  which  seems  to  re- 
quire such  an  explanation,  for  the  ^;g  positively  grows,  while 
still  to  all  appearance  an  egg.  At  the  end  of  four  days  its 
bulk  is  nearly  doubled,  and  by  the  ninth  day,  when  the  grub 
comes  out,  it  is  actually  three  times  as  large  as  when 
deposited. 

^Directly  the  young  Nigger  is  let  out  of  the  egg-shell,  he 
begins  eating  away  in  right  earnest.  The  first  onslaught  is 
generally  made  as  near  as  possible  to  the  spot  where  he  was 
bom,  but  after  a  day  or  two  the  edges  of  the  leaf  seem  to  be 
most  fiftYoured  by  his  attentions,  and  here  the  whole  fiEunily  may 
be  seen  working  with  awill,  their  heads  at  the  work  of  demolition, 
and  their  tails  cocked  up  in  the  air.  In  an  incredibly  short 
space  of  time  the  green  of  the  leaf  is  gone,  and  nothing  is 
visible  but  the  naked  skeletons  of  veins,  which  the  Niggers  do 
not  choose  to  consume.  The  colour  of  the  grub  is  a  dull  lead 
colour,  with  a  rather  rough  or  wrinkly  skin,  but  without  hairs ; 
and  down  each  side,  from  stem  to  stem,  is  a  paler  line.  Its 
length,  when  full  grown,  is  between  half  and  three-quarters  of 
an  inch.  It  has  no  less  than  twenty  legs,  six  of  which  are  placed 
in  three  pairs,  very  near  the  head.  These  six  are  long,  hard, 
homy,  and  sharp-pointed,  and  with  them  the  grub  holds  fast 
the  edge  of  the  leaf  while  he  goes  on  devouring  it ;  the  other 
fourteen  legs  are  arranged  in  seven  pairs  along  the  body,  and 
are  soft  and  fleshy  without  any  homy  substance,  and  quite 
without  sharp  points.  These  legs  are  used  when  the  grub  is 
crawling;  but  while  he  is  eating,  and  the  tail,  indeed  the 
greater  part  of  the  body,  is,  as  I  have  already  said,  cocked  up 
in  the  air,  they  are  quite  unemployed.  Sometimes,  and  es- 
pecially when  offended  or  in  danger,  the  Nigger-grub  coils  him- 
self up  in  a  ring,  holding  the  leaf  very  slightly  by  the  first 
pair  of  legs,  that  pair  next  the  head,  and  when  touched  in  this 
state,  falls  directly  to  the  ground,  and  there  lies  as  though 
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dead ;  indeed,  if  not  in  a  ring  before,  he  almost  always  rolls 
himself  into  one  when  touched. 

'  When  the  Nigger  has  reached  his  full  size — ^a  period  de- 
pending on  the  temperature  of  the  weather  and  the  supply  of 
food,  but  averaging  twenty  days — he  burrows  in  the  earth, 
and  there  makes  a  little  oval  house,  just  big  enough  for  his 
body,  which  has  all  at  once  become  shorter  and  thicker :  he 
then  plasters  the  walls  of  this  place  with  a  sort  of  sticky  varnish 
or  glue,  which  he  discharges  at  this  time  only ;  he  keeps  on 
discharging  and  spreading  this  glue  till  he  is  quite  surrounded 
with  a  strong,  tough,  and  hard  cocoon,  the  particles  of  earth 
being  mixed  with  the  glue,  and  the  whole  forming  an  admirable 
and  perfect  defence  against  wet  or  the  attacks  of  insects.  The 
period  of  his  stay  in  this  cocoon  varies  according  to  circum- 
stances :  if  the  weather  is  hot,  it  sometimes  happens  that  the 
grub  becomes  a  mummy-like  chrysalis  in  ten  days,  and  a 
perfect  fly,  and  again  on  the  wing,  in  five  more;  but  the 
greater  part  of  the  brood  remain  unchanged  all  through  the 
.  autumn,  winter,  and  spring.  I  have  turned  up  the  cocoons, 
and  found  the  grub  little  altered  even  in  May. 

^  Soon  after  this  the  change  to  a  chrysalis  must  take  place, 
and  the  change  to  a  fly  occurs,  in  average  seasons,  about  the 
middle  of  July ;  when  this  is  accomplished,  it  moistens  one 
end  of  its  cocoon,  so  as  to  make  it  easy  to  come  out,  and  then 
it  climbs  up  through  the  earth  and  takes  wing.  But  the 
plough  and  harrow,  the  operations  of  which  are  sure  to  follow 
the  eating  off  of  the  turnip-crop,  often  turn  up  and  expose  the 
cocoons,  so  that,  instead  of  being  an  inch  or  two  below  the 
surface,  they  are  laid  at  the  top.  The  system  of  crop  rotation, 
however,  serves  to  remove  the  fly  of  the  Nigger  from  the  food 
best  fitted  for  its  progeny ;  and  it  often  happens  that  the  flies 
come  to  maturity  in  a  field  of  ripening  grain,  the  ears  of  which 
they  mount,  and,  spreading  their  wings,  float  off  in  myriads  to 
the  nearest  turnip-field. 

*  I  find  a  hundred  recipes  for  the  destruction  of  these 
Niggers,  all  of  which  are  moonshine  except  one,  and  this,  for  a 
wonder,  is  rational.  It  is  this :  buy  an  immense  niunber  of 
ducks,  and  turn  them  into  your  turnips,  and  they  will  devour 
the  niggers  by  millions,  and  in  a  few  days  become  as  fat  as 
butter.  Thus  two  birds  are  killed  with  one  stone — the  ducks 
fattened  and  the  turnips  saved. 
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<  When  we  get  on  a  little  fiurther  with  our  inquiries  into  the 
history  of  aniTnalw,  and  especially  such  little  things  as  insects, 
you  may  depend  on  it  we  shall  find  the  best  way  to  check  the 
increase  of  any  hurtful  kind  is  to  encourage  any  other  animaT, 
whether  beast,  bird,  fish,*or  insect,  that  makes  the  injurious 
one  its  prey/ 

Hand-picking  has  also  proved  serviceable,  but  I  am  not 
aware  of  any  other  plan  that  is  of  the  least  practical  use  in 
destroying  this  insect.  The  rule  which  lir.  Newman  has  laid 
down  is  a  most  admirable  one,  and  is  worth  the  attention  of 
all  cultivators  of  land,  whether  for  fiuming  or  horticultural  pui^ 
poses.    The  ^Nigger*  larvais  shown  on  Woodcut  XXTX.  Fig.  6. 

TmoKB  is  a  closely  allied  genus,  called  Sdcmdrict,  the  larvas 
of  which  are  singularly  unpleasant  to  the  eye,  as  well  as 
injurious  to  vegetation.  They  continually  exude  from  the  sides 
of  the  body  a  thick,  sticky  liquid,  of  a  greenish-black  colour, 
in  which  they  are  completely  enveloped.  This  is  evidently  used 
as  a  means  of  concealment,  for  the  larva  does  not  move  so  long 
as  daylight  endures,  but  flattens  itself  to  the  object  on  which  it 
is  resting,  and  looks  like  a  mere  lump  of  unpleasant  slime  that 
has  accidentally  fietllen  upon  the  tree.  In  America  these  larvsd 
go  by  the  popular  and  expressive  name  of  Slug-worms,  and 
often  do  great  damage  to  the  peach,  the  plum,  the  cherry,  the 
quince,  and  similar  firuit-trees. 

NsxT  in  order  comes  the  insect  which  is  shown  on  Woodcut 
XXIX.  Fig.  4.    Its  name  is  Allcmttis  acrophularicB. 

In  this  genus  the  abdomen  is  longer  and  more  slender  than 
in  the  preceding  genera,  the  hind  pair  of  legs  are  com- 
paratively long,  the  clypeuR  is  deeply  notched,  and  the  antennsd 
are  rather  slender,  the  third  joint  being  longer  than  the  fourth. 
One  of  these  antennse  is  shown  at  Fig.  g.  The  cells  of  the 
wings  are  formed  like  those  of  Athalia.  These  insects  are 
very  plentiful,  and  are  decidedly  pretty,  the  abdomen  being 
coloured  with  bright  yellow  or  green,  the  former  hue  pre- 
dominating. In  the  present  species  the  antennsd  are  rather 
short  and  thick,  but  in  some  they  are  much  longer.  There 
are  between  forty  and  fifty  species  of  this  large  genus. 

The  larva,  which  is  shown  at  Fig.  c,  feeds  upon  the  Figwort 

X  2 
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{ScrophvJfarid)j  from  which  the  insect  derives  its  specific  name. 
It  has  twenty-two  feet,  and  varies  much  in  colour  after  its 
changes  of  skin.  When  it  is  full-fed,  it  leaves  the  plant  on 
which  it  has  fed,  and  burrows  beneath  the  soil  at  its  root, 
making  for  itself  a  cell  below  the  surface  of  the  earth,  but  not 
spinning  a  genuine  cocoon. 

On  Woodcut  XXIX.  Pig.  2,  is  a  rather  remarkable  Saw-fly, 
called  Crcesus  septeTUrionaUe*  In  this  genus  the  antennae  are 
composed  of  nine  elongated  and  slender  joints,  as  may  be 
seen  at  Fig.  e.  The  wings  have  one  marginal  and  four  sub- 
marginal  cells,  and  into  the  second  run  two  small  nervures, 
called  *  recurrent '  nervures.  The  hind  legs  are  large,  and  the 
first  joint  of  the  tarsi  very  large  and  flattened.  There  are 
many  species  of  this  genus,  and  the  present  species  is  a  very 
pretty  one.  The  head,  thorax,  and  base  of  the  abdomen  are 
black  and  shining,  and  the  rest  of  the  body  is  bright  red. 
The  legs  are  black,  diversified  with  many  white  patches,  as 
seen  in  the  illustration.  The  name  Croesus  is  given  to  the 
insect  in  allusion  to  the  golden  red  of  the  abdomen. 

This  is  a  very  local  insect,  and  though  not  generally  spread 
throughout  the  coimtry,  is  tolerably  plentiful  in  places  where 
it  does  exist.  Mr.  F.  Smith  tells  me  that  he  has  taken  it  near 
Poole,  feeding  upon  the  alders  that  grew  upon  marshy  ground. 
Mr.  Doubleday  has  taken  it  in  Epping  Forest,  feeding  on  the 
filbert.  The  larvae  are  partly  gregarious,  dull  green  in  colour, 
spotted  with  black,  and  changing  to  yellow  at  the  end  of  the 
body.  When  they  are  alarmed,  they  protrude  from  between 
the  fore-legs  a  number  of  blackish  tubercles,  and  withdraw 
them  when  the  danger  has  passed  away.  Like  the  larvae  of 
the  Cimbex,  they  roll  themselves  up  if  touched.  When  full-fed, 
the  grub  seeks  the  ground,  and  constructs  under  the  surface 
a  small  cocoon,  brown  in  colour,  and  very  slight  in  texture. 
Darenth  Wood  is  mentioned  as  one  of  the  localities  in  which 
it  is  to  be  found.     The  larva  of  this  species  is  shown  at  Fig.  a. 

The  fine  insect  shown  on  Woodcut  XXX.  Fig.  2,  belongs  to 
the  typical  genus  of  this  family,  and  is  known  as  Tenthredo 
zoruxtus*  This  genus  has  the  antennae  long  and  slender,  the 
third  joint  not  being  longer  than  the  fourth.     The  wings  have 
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two  marginal  and  four  submarglnal  cells,  and  the  abdomen  is 
rather  long  and  flattened.  The  present  species  differs  con- 
siderably in  colour,  according  to  the  sex,  the  male  being 
almost  entirely  yellow,  while  the  female  is  black,  with  a 
broad  yellow  band  or  zone  across  the  body,  as  is  seen  in  the 
illustration.  The  specific  name  zonatus,  or  banded,  refers  to 
this  yellow  belt  in  the  female.  The  male  is  rather  smaller 
than  the  female,  but  his  inferiority  in  size  is  compensated  by 
the  superior  brilliancy  of  his  colour. 

Most  persons  who  possess,  or  who  take  an  interest  in  gardens, 
have  noticed  how  liable  is  the  gooseberry  to  be  destroyed  by  a 
caterpillar-like  grub.  This  is  the  larva  of  a  Saw-fly  called 
Nematua  groasvlaricB^  an  insect  which  is  more  pretty  than  it  is 
agreeable.  The  insects  of  this  genus  have  nine  joints  to  the 
antennae,  and  in  the  wings  there  are  one  marginal  and  four 
submarginal  cells,  into  the  second  of  which  run  two  'recurrent 
nerves.'     The  tarsi  are  not  dilated. 

When  these  larvse  take  possession  of  the  gooseberries,  it  is 
most  difficult  to  extirpate  them,  and  I  believe  that  nothing 
but  handpicking  will  answer  the  purpose.  Mr.  Waterton's 
plan  of '  dishing '  the  gooseberries,  i.e.,  cutting  away  the  centre 
and  training  the  branches  so  as  to  radiate  in  the  form  of  a 
hollow  cone  reversed,  makes  this  operation  much  easier,  as  well 
as  permits  the  gooseberries  to  be  gathered  without  risk  of 
pricking  the  fingers.  As  many  as  a  thousand  larvae  have  been 
found  on  a  single  gooseberry  bush,  and  as  there  are  two  broods 
in  a  year,  the  mischief  which  they  can  do  is  almost  incalculable. 

Throughout  their  imperfect  stages,  these  creatures  are  social, 
and  their  cocoons  may  be  found  in  great  numbers,  attached  to 
each  other  by  their  ends.  The  colour  of  the  larvae  is  a  smooth 
leaden  hue,  and  across  their  bodies  are  many  rows  of  tiny 
black,  hair-bearing  warts.  There  are  many  species  of  this  genus, 
which  feed  upon  various  trees,  and  which  do  much  damage, 
not  only  in  the  orchard  but  in  plantations,  the  willow,  alder, 
osier,  &c.,  being  specially  subject  to  their  attacks. 

On  Woodcut  XXX.  Fig.  4,  is  a  slightly  magnified  figure  of 
a  Saw-fly  with  rather  curious  habits.  This  is  the  Pine  Saw- 
fly  {Lophyma  pi/rii).  In  this  genus  the  male  is  always  less  than 
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the  female,  and  may  be  distinguiBhed  by  the  form  of  the 
antennse.  In  the  female  these  organs  are  oomparatively 
simple,  as  is  shown  at  Fig.  e,  but  in  the  male  they  are  deeply 
and  doubly  toothed,  the  teeth  being  very  much  longer  on  the 
inner  than  on  the  outer  side.  One  of  these  antennae  is  shown 
on  Fig.  d. 

In  this  species,  the  male  and  female  also  differ  greatly  in 
colour,  the  former  being  wholly  black,  while  the  latter  is  yellow, 
with  a  black  head,  and  broad  black-grey  band  across  the  middle 
of  the  abdomen.  The  comparative  proportions  of  yellow  and 
black  vary  much  in  different  specimens.  As  its  name  imports, 
this  insect  feeds,  while  in  a  larval  state,  on  the  pine,  and  con- 
sequently is  found  more  plentifully  in  the  northern  than  in  the 
southern  parts  of  Europe.  Happily,  in  this  country,  it  is 
rather  a  scarce  insect,  but  in  some  of  the  pine-growing  dis- 
tricts of  Northern  Europe  it  does  considerable  damage. 

The  larva  which  is  shown  at  Fig.  6,  is  dirty  yellow  in  colour, 
diversified  with  black  spots  arranged  longitudinally.  Like  the 
larva  of  the  Nematvs,  it  is  social  in  its  habits,  and  may  be  found 
in  groups,  numbering  a  hundred  or  so,  upon  the  pine-trees, 
feeding  upon  the  leaves.  Their  mode  of  eating  the  needle-like 
leaves  of  this  tree  is  from  tip  to  base,  and  has  been  graphically 
compared  to  the  manner  in  which  men  eat  radishes.  When  the 
leaves  are  finished,  the  larvae  proceed  between  the  young  shoots, 
which  they  completely  strip  of  their  bark,  and  so  proceed  from 
one  branch  to  another,  rendering  them  as  leafless  as  if  the 
trees  were  dead. 

Owing  to  the  nature  of  their  food,  they  naturally  swallow  a 
large  amount  of  pure  resin,  and,  if  they  are  touched,  they  allow 
a  drop  of  liquid  resin  to  flow  from  their  mouths.  When  they 
are  full-fed  they  proceed  to  envelope  themselves  in  cocoons, 
which  are  attached  to  the  pine-leaves,  and  it  is  remarkable 
that  the  cocoons  of  the  female  insects  are  larger  than  those  of 
the  male.  One  of  these  cocoons  is  shown  at  Fig.  c.  The 
perfect  insects  make  their  appearance  about  May.  Only  a 
very  few  British  species  of  this  genus  are  known. 

The  Saw-fly  which  is  represented  on  Plate  IX.  Fig.  4,  belongs 
to  a  genus  named  Lyda^  in  which  the  larvse  of  the  different 
species  vary  remarkably  in  their  habits.     In  this  genus  the 


HORN-TAILED  SAW-FLIES.  311 

anteniUB  are  sot  feathered,  and  their  joints  vary  in  number  from 
nineteen  to  thirty-six.  There  are  two  marginal  and  four  sub- 
marginal  cells,  and  the  tibiae  of  the  second  and  third  pairs  of 
legs  have  three  spines.  The  name  of  the  present  species  is 
Lyda  hortorum,  and  it  is  a  really  pretty  insect.  The  head 
and  thorax  are  black,  and  the  abdomen  a  very  warm  orange 
red.  The  wings  are  peculiarly  shining.  Mr.  F.  Smith  tells 
me  that  it  is  a  very  erratic  and  uncertain  insect  in  its  appear- 
ance, being  found  in  plenty  one  day,  while  on  the  next  not  a 
solitary  specimen  is  to  be  seen.  It  is  exceedingly  active  and 
difficult  to  catch,  and  while  flying,  its  wings  glitter  in  the 
sunshine  as  if  they  were  miade  of  burnished  gold. 

The  larvae  of  this  genus  have  no  pro-legs  on  the  abdomen, 
but  at  the  end  of  the  body  are  two  jointed  projections  some- 
what resembling  the  true  legs  of  the  thorax.  In  consequence 
of  this  structure,  the  movements  of  the  larvae  are  slow  and  of  a 
gliding  character.  The  larvae  are  semi-social,  and  live  in 
company  after  a  very  curious  fashion.  A  number  of  them 
associate  together  upon  a  branch,  each  larva  spinning  for 
itself  a  separate  case  in  which  it  lives,  while  the  entire  associa- 
tion is  covered  by  a  common  roof  formed  of  the  leaves  of  a  tree 
&8tened  to  each  other  with  silken  webs.  The  larvae  of  some 
species  of  Lyda  form  their  cases  of  leaves,  which  they  roll 
up  into  a  cylindrical  form,  and  in  which  they  live  like  the 
caddis-worms  in  their  tubes. 

Wb  now  come  to  a  remarkable  group  of  Saw-flies,  which  at 
first  sight  scarcely  seem  to  belong  to  the  same  family  as  those 
which  have  just  been  mentioned.  They  are,  indeed,  so  different 
in  aspect  that  many  systematic  entomologists  have  formed  them 
into  a  separate  family,  named  Uroceridae,  i.e.  Horn-tailed  Saw- 
flies.  In  these  insects,  the  saws  are  modified  into  a  powerful 
boring  apparatus,  by  means  of  which  the  female  insect  can 
drill  a  hole  into  solid  timber,  instead  of  merely  cutting  a  groove 
in  soft  bark.  The  body  is  nearly  cylindrical  in  form,  but  flatter 
in  the  males  than  in  the  females.  The  prothorax  is  elongated, 
and  forms  a  sort  of  neck  between  the  head  and  the  thorax.  The 
mandibles  are  strong  and  homy,  though  small ;  and  the  front 
tibiae  have  one  spur  at  the  tip,  and  in  the  males  the  hinder 
tibiae  are  flattened. 


312  INSECTS  AT  HOME. 

On  Plate  IX.  Fig.  7,  is  shown  one  of  these  remarkable  Saw- 
flies,  called  Si/rex  or  Urocervs  juvencua.  The  specimen  is  a 
male,  so  that  the  very  long  ovipositor  is  not  shown.  In  this 
genus  the  neck  is  a  very  short  one,  there  are  two  marginal  and 
four  sub-marginal  cells,  the  maxillary  palpi  are  very  short,  and 
the  boring  instrument  is  very  long,  and  exterior  to  the  body. 
The  colour  of  the  present  species  differs  greatly  according  to 
sex,  the  male  being  black  and  yellow,  while  the  female  is  a 
very  deep  violet,  almost  amounting  to  black. 

I  very  strongly  recommend  any  of  my  readers  who  may  obtain 
a  female  Sirex  to  disengage  the  actual  borer  from  its  two-bladed 
sheath,  and  examine  it  with  the  aid  of  a  microscope.  A  half- 
inch  object-glass  will  give  quite  sufficient  power.  It  is  straight, 
stiff,  and  elastic,  as  if  made  of  steel,  and,  if  bent,  will  spring 
back  to  its  proper  form  with  the  elasticity  of  a  Toledo  rapier. 
In  form  it  somewhat  resembles  the  instrument  known  technically 
as  a  ^  rymer,'  except  that  the  edges  are  rounded,  and  not  square. 
But  the  borer  possesses  an  auxiliary  cutting  apparatus  which 
places  it  far  above  the  rymer  in  point  of  efficacy.  Even  with 
an  ordinary  magnifying  lens,  it  is  easy  to  see  that  the  end  of 
the  borer  is  developed  into  a  sharp  head  very  much  resembUng 
that  of  a  boarding-pike,  and  that  the  outline  of  the  shaft  is 
broken  into  a  series  of  notches. 

The  half-inch  glass,  however,  discloses  a  marvellous  example 
of  mechanical  excellence.  The  head  of  the  borer  is  then  seen 
to  be  armed  with  long,  sharp  teeth,  slightly  curved  inwards, 
and  acting  just  as  does  the  carpenter's  ordinaiy  centre-bit. 
So  much  for  the  head  of  the  borer :  we  will  now  turn  to  the 
shaft.  It  appears  that,  in  order  to  make  a  clean-cut  hole  for 
the  reception  of  the  egg,  the  shaft  of  the  borer  has  to  finish  the 
task  which  the  head  begins.  Accordingly,  it  is  armed  on  each 
of  its  sides  with  a  series  of  hard,  sharp-edged  ridges,  running 
diagonally  across  it,  and  acting  exactly  as  do  the  sharp  ridges 
of  a  coffee-mill.  A  more  effective  implement  could  not  have 
been  invented,  and  the  various  boring  instnmients  of  modem 
days,  however  novel  they  may  appear  to  be,  are  in  reality  formed 
on  exactly  the  same  principle  as  the  borer  of  the  Sirex,  though 
perhaps  they  may  not  carry  out  their  object  with  such  perfection. 

This  is  a  wood-boring  insect,  the  female  drilling  a  hole  in  the 
solid  wood,  usually  that  of  the  fir,  and  depositing  her  eggs  in 
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it.  It  is  thought  by  many  naturalists  that  the  Sirex  never 
attacks  growing  trees,  but  restricts  itself  to  those  which  are 
either  dead  or  dying.  The  late  Mr.  Waterton  was  of  this 
opinion.  Shortly  before  his  lamented  death  he  showed  me  two 
fir-trees  which  he  had  '  girdled'  in  order  to  kill  them,  for  the 
purpose  of  seeing  whether  or  not  the  Sirex  would  attack  them. 
Unfortunately,  the  accident  from  which  he  died  put  a  stop  to 
the  experiment. 

It  is,  at  all  events,  certain  that  the  Sirex  does  exist  in  dead 
timber,  and  nothing  is  more  common  than  to  see  a  newly 
erected  summer-house  absolutely  infested  by  the  Sirex,  which, 
although  harmless  enough,  looks  so  like  a  hornet  that  scarcely 
any  persons  who  are  not  practical  entomologists  can  believe 
that  an  insect  so  formidable  in  appearance,  and  armed  with 
80  huge  a  sting,  can  be  anything  but  dangerous. 

In  Curtis'  'British  Entoniology'  it  is  mentioned  that  the 
Sirex  has  made  its  appearance  in  York  Minster,  a  number  of 
the  males  having  been  captured  as  they  were  flying  about  the 
tower ;  and  Mr.  Curtis  took  occasion  to  prognosticate  danger 
to  the  tower,  not  only  from  the  weakening  of  the  timber,  but 
from  its  increased  liability  to  combustion,  owing  to  the  nume- 
rous tunnels  with  which  it  is  perforated. 

I  have  quite  a  collection  of  these  insects,  sent  to  me  by 
persons  who  have  found  them  in  newly-panelled  rooms,  in 
summer-houses,  and  similar  localities,  and  who  have  been  quite 
alarmed  at  their  presence.  These,  however,  mostly  belong  to 
another  species,  8i/rex  gigas,  the  female  of  which  is  yellow  and 
black,  like  the  male,  and  which  therefore  looks  much  more 
like  a  hornet  than  its  relative,  Sirex  juvencua.  It  is  really  a 
splendid  insect.  One  that  I  have  taken  at  random  from  a  box 
measures  an  inch  and  a  half  from  the  head  to  the  end  of  the 
tail,  the  spread  of  wing  is  two  inches  and  three  quarters,  and 
the  boring  apparatus,  which  is  as  large  as  a  '  No.  5 '  needle,  is 
rather  more  than  an  inch  in  length,  so  that  if  people  mistake 
it  for  a  poison-bearing  sting,  they  are  likely  to  be  afraid  of  the 
insect. 

The  colo.uring  of  this  insect  is  peculiarly  bold.  The  head 
is  thickly  punctured,  and  deep  black,  except  a  patch  of  bright 
yellow  behind  the  eyes.  The  thorax  is  also  black,  punctured, 
and  covered  with  a  coating  of  fine  black  down.     The  abdomen 
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is  bright  ochreous  yellow,  with  the  exception  of  a  broad 
satin-like  belt  round  the  middle,  the  colour  being  black, 
glossed  with  violet.  The  boring  instrument  is  brown,  with  a 
slight  tint  of -red  in  it.  The  femora,  or  thighs  of  the  legs,  are 
black,  and  the  rest  yellow,  and  the  antenn®  are  yellow.  Even 
the  wings  have  a  decided  yellow  tinge  about  them. 

The  reader  may  remember  that  most  wood-boring  insects  are 
exceedingly  variable  in  size.  The  Sirex  is  no  exception  to  the 
rule,  for,  while  some  specimens  are  almost  gigantic  in  dimen- 
sions, others  are  the  merest  dwarfs  by  their  side. 

The  larva  bears  some  resemblance  in  general  form  to  that  of 
the  Musk  Beetle,  described  on  page  195.  The  mandibles  are 
very  strong,  and  furnished  with  saw-like  teeth  at  the  end,  their 
action  being  as  remarkable  as  it  is  powerful.  They  remain  in 
the  larval  state  for  a  considerable  time ;  but  the  duration  of  the 
pupal  existence  depends  much  on  circumstances,  those  which 
change  to  the  pupal  condition  in  the  sunmier  only  waiting  a 
month  or  so,  while  those  which  change  at  the  end  of  autumn 
have  to  wait  for  nearly  a  year. 

As  a  rule,  none  of  the  species  of  Sirex  are  very  common  in 
this  country.  They  are,  however,  tolerably  plentifid  in  the 
neighbourhood  of  my  house,  because  there  is  a  small  fir-wood 
within  a  himdred  yards  of  it,  and  that  wood  has  been  fenced 
off  by  a  paling  made  from  the  misshapen  firs.  That  they  may 
be  thus  locally  common  may  be  seen  from  an  accoimt  published 
in  the  first  volume  of  the  ^  Transactions  of  the  Entomological 
Society.'  A  part  of  a  fir-tree,  some  twenty  feet  long,  was  placed 
in  an  outhouse,  and  for  several  months  the  Sirex  juvencus  issued 
at  the  rate  of  five  or  six  per  diem.  At  first  they  were  nearly 
all  males,  then  a  few  females  appeared,  and  during  the  last  two 
weeks,  i.e.  the  end  of  November,  females  alone  made  their 
appearance.  The  piece  of  wood  in  question  was  sent  to  the 
Society  by  Mr.  Baddon,  from  Bewdley  Forest,  Worcestershire. 

An  enormous  group  of  Hymenoptera  now  comes  before  us, 
appropriately  entitled  Entomophaga.  This  name  is  formed 
from  two  Greek  words,  signifying  *  insect-eating.'  It  is  given 
to  them  because,  in  the  larval  state,  the  greater  number 
of  them  are  parasites  within  other  insects ;  usually,  but  not 
always,  attacking  them  while  still  larvse.    In  them  the  abdomen 
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is  attached  to  the  thorax  by  a  very  small  portion  of  its  dia- 
meter, and  is  often  lengthened  into  a  more  or  less  slender 
footstalk.  The  females  are  furnished  with  an  ovipositor  com- 
posed of  several  valves,  and  similar  in  most  respects  to  that  of 
the  Sirex.  Mr.  Westwood  arranges  them  in  two  groups  ;  the 
one,  which  he  calls  Spiculifenra^  having  ^  two  delicate  spicula, 
working  in  a  homy  semi-canal,  which  is  defended  at  rest  by 
two  often  partially  exserted  valves.'  The  second  division  in- 
cludes those  in  which  the  abdomen  is  terminated  by  a  tele- 
scopic retractile  tube. 

The  first  fiimily  is  the  Ch/nipidce,  popularly  known  as  Gall- 
flies, in  which  the  ovipositor  is  internal  and  more  or  less  spiral, 
and  the  antenns  are  straight  and  have  from  thirteen  to  fifteen 
joints.  By  means  of  the  ovipositor,  the  female  insect  punctures 
various  portions  of  plants,  the  ribs  and  nervures  of  leaves, 
young  twigs  and  roots,  being  the  favourite  objects,  and  by  the 
same  instnmient  she  introduces  an  egg  into  the  wound,  to- 
gether with  a  drop  of  some  irritant  liquid.  The  effect  of  this 
liquid  is  very  curious.  It  mixes  in  some  way  with  the  sap  of 
the  tree,  which  causes  a  swelling  to  take  place,  in  the  middle 
of  which  the  egg  is  hatched  into  a  larva,  and  finds  at  once  its 
board  and  lodging  combined.  As  is  the  case  with  the  Saw- 
flies,  the  egg  of  the  Gall-fly  enlarges  after  it  is  deposited, 
until  it  is  three  or  four  times  as  large  as  when  it  was  first  de- 
posited. 

The  varieties  of  galls,  in  shape,  colour,  and  size,  are  almost  be- 
yond calculation  ;  for,  despite  the  enormous  number  of  Gall-flies 
that  are  already  known,  new  specimens  are  still  being  discovered, 
and  every  species  makes  its  own  gall.  How  the  instilled  liquid 
acts  no  one  knows,  and  there  are  few  more  curious  problems  in 
nature  than  that  which  the  growth  of  the  gall  involves.  Were 
each  kind  of  tree,  for  example,  to  produce  one  kind  of  gall, 
it  would  be  easy  enough  to  understand  that  the  irritating  liquid 
introduced  by  the  insect  would  produce  a  certain  sort  of  ab- 
normal swelling.  But  when  we  find  that  a  variety  of  Gall-flies 
attack  one  tree,  such  as  the  oak,  and  that  each  produces  an 
entirely  different  gall,  the  problem  is  a  very  perplexing  one. 
In  many  cases,  such  as  the  well-known  currant-gall,  the  nut- 
gall,  and  the  hard,  woody  gall  of  Gynipa  KoUarij  which  is  shown 
on  Plate  IX.  Fig.  6,  each  gall  has  but  one  inhabitant.     But  in 
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others,  of  which  the  common  '  oak^pple  *  gall  and  the  '  bede- 
guar '  of  the  rose  are  familiar  examples,  a  number  of  cells  are 
enclosed  in  a  common  gall,  and  each  insect  inhabits  its  own 
cell. 

We  will  now  examine  in  detail  a  few  of  the  most  prominent 
insects  of  this  group.  The  insect  on  Plate  IX.,  to  which  refer- 
ence has  just  been  made,  belongs  to  the  typical  genus  of  the 
family.  By  some  entomologists  it  is  called  Cynipa  Kollari,  in 
honour  of  the  well-known  entomologist,  and  by  some  it  is  en- 
titled Cynvpa  lignicola^  in  consequence  of  the  hard  and  almost 
woody  structure  of  the  gall.  In  this  genus  the  abdomen  is 
rather  egg-shaped,  and  there  is  a  small,  but  boldly  marked 
triangular  submarginal  cell.  The  antennae  of  the  male  have 
fifteen,  and  the  female  fourteen  joints.  The  colour  of  this 
species  is  dull  plain  brown. 

The  rapid  manner  in  which  insects  can  spread  themselves 
over  a  district  when  the  conditions  are  favourable  is  well  ex- 
emplified by  this  Gall-fly.  Comparatively  a  few  years  ago  it 
was  unknown  in  the  vicinity  of  London.  But  Mr.  F.  Smith 
brought  from  Devonshire  a  branch  on  which  were  a  number  of 
the  galls,  and  fastened  it  in  an  oak  hedge.  Next  year  the  oaks 
bore  these  galls  in  numbers,  and  the  insect  has  so  rapidly  made 
its  way  that  its  galls  are  now  better  known  than  those  of  any 
other  species.  They  are  so  plentiful  that  they  are  even  strung 
on  wires,  and  made  into  ornamental  baskets  for  holding  ferns. 
I  have  in  my  garden  an  oak  hedge  which  is  thickly  studded 
with  the  round,  hard  galls.  Even  in  simimer-time,  when  the 
leaves  are  on  the  trees,  these  galls  are  easily  seen  ;  but  in  the 
winter,  when  no  foliage  obstructs  the  sight,  they  are  the  most 
conspicuous  objects  in  the  hedge.  In  this  part  of  the  country, 
i.e.  West  Kent^  there  is  great  abundance  of  oak  underwood,  and 
in  consequence  this  species,  in  common  with  other  oak-loving 
insects,  finds  ample  subsistence. 

I  have  had  great  numbers  of  these  Gall-flies,  and  when  the 
first  batch  escaped  from  the  galls,  I  was  sadly  disappointed  at 
the  dull,  sombre  brown  colour,  and  altogether  commonplace 
look  of  the  insect.  Still,  owing  to  the  size  of  the  Gynips,  the 
structure  of  the  ovipositor  can  be  easily  made  out  with  the 
aid  of  a  tolerable  microscope  and  a  fair  stock  of  patience. 
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Sometimes  two,  or  even  more,  of  the  galls  will  be  made  so 
close  together  that  they  coalesce  to  a  greater  or  smaller  de- 
gree. I  possess  one  rather  remarkable  instance  of  this  fusion* 
Contrary  to  the  general  practice,  the  instinct  of  the  enclosed 
insect  misled  it.  After  the  pupa  has  changed  into  the  perfect 
state,  the  Gynips  gnaws  its  way  through  the  substance  of  the 
gall,  and  so  gains  the  outer  air.  The  distance  to  be  traversed 
is  about  half  an  inch,  and  the  insect  has  quite  enough  strength 
to  accomplish  the  task.  But,  in  the  instance  of  which  I  speak, 
one  of  the  Ghall-fiies  had  mistaken  its  way,  and,  instead  of 
directing  itself  to  the  point  which  would  lead  it  most  directly 
into  the  open  air,  unfortunately  took  exactly  the  opposite  direc- 
tion, and  hit  upon  the  very  spot  where  the  galls  were  joined 
after  the  fashion  of  the  Siamese  twins.  Consequently,  instead 
of  haying  to  gnaw  its  way  through  a  wall  barely  half  an  inch 
in  thickness,  it  had  to  traverse  an  inch  and  a  half  before  it 
could  reach  the  air.  Very  naturally,  its  strength  was  ex- 
hausted before  it  could  perform  such  a  task,  and  I  found  it 
lying  dead  on  the  spot  where  the  galls  were  joined. 

To  me,  one  most  interesting  point  was  to  observe  the 
economy  of  Nature  even  in  so  small  an  insect  as  a  Grall-fly. 
Normally  it  has  to  bite  its  way  through  half  an  inch  of  material, 
and  it  has  strength  for  that  purpose.  But  it  has  not  more 
than  sufficient  strength,  and  so  it  happened  that  the  insect  in 
question,  after  traversing  its  allotted  half  inch,  had  no  strength 
to  proceed  further,  and  so  died  on  the  scene  of  its  uncompleted 
labours. 

An  insect  so  plentiful,  so  conspicuous,  and  so  sluggish 
might  be  supposed  to  suffer  much  from  birds.  It  has,  how- 
ever, been  well  observed  that  this  species  has,  when  handled, 
a  very  disagreeable  odour,  and  that  therefore  the  birds  may 
reject  it,  as  is  known  to  be  the  case  with  many  other  insects. 

It  is  impossible,  with  the  limited  space  at  our  command,  to 
do  more  than  give  this  brief  sketch  of  the  life  of  a  GFall-fly. 
There  are  very  many  other  species,  some  of  which  are  exceed- 
ingly beautiful  and  others  comparatively  dull.  Breeding  them 
from  the  gall  is  a  very  interesting  pursuit,  but  I  must  warn 
the  novice  in  this  art  that,  although  he  may  hatch  a  number 
of  Hymenoptera  from  galls,  it  does  not  by  any  means  follow 
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that  they  are  its  lawful  inhabitants ;  for  there  are  certain 
ichneumon  flies  (of  which  we  shall  presently  treat)  which  are 
parasitic  upon  the  gall  insects,  and  take  their  place  within  the 
galls. 

Some  of  the  habitations  produced  by  these  insects  are  very 
beautiful.  For  example,  the  leaf-galls  of  the  oak  are  of  a 
pearly  translucency,  and  coloured  with  golden  yellow,  orange, 
and  red,  like  a  ripe  apple.  The  currant  galls,  which  hang  in 
strings  from  the  twigs,  are  similarly  beautiful  in  colouring, 
while  the  rich  crimson  bedeguar  of  the  rose,  with  its  thick, 
fiir-like  clothing,  is  too  familiar  to  need  description. 

To  secure  the  insects  which  inhabit  these  galls  is  easy 
enough.  Those  which  are  found  at  the  middle  or  end  of 
autumn  may  be  plucked,  together  with  the  part  of  the  tree 
to  which  they  are  attached,  and  placed  in  boxes,  each  box 
being  carefully  labelled  with  the  date  and  locality  of  the 
capture.  But  when  the  galls  are  found  at  the  beginning  of 
summer,  this  plan  often  fails,  because  the  galls  are  still  draw- 
ing nourishment  from  the  sap,  and,  imless  they  can  do  so,  the 
insect  does  not  obtain  sufficient  nutriment,  and  either  perishes 
before  it  can  make  its  way  through  the  partly  dried  walls  of 
its  habitation,  or  is  itself  withered,  shrivelled,  or  deformed,  in 
consequence  of  the  deterioration  of  its  food. 

In  such  cases,  the  best  plan  is  to  take  a  piece  of  green 
muslin  or  leno,  and  tie  it  loosely  over  the  gall.  In  gardens  or 
private  grounds  this  is  always  the  best  plan,  and,  even  in 
places  open  to  the  public,  the  green  muslin  will  mostly  escape 
observation.  Indeed,  it  is  often  so  difficult  to  discover,  that 
the  safest  plan  is  to  note  in  the  pocket-book  the  particular 
tree  and  branch  on  which  any  galls  have  been  thus  secured. 
It  is  rather  curious  that,  although  the  Grall-flies  can  gnaw  their 
way  through  the  walls  of  their  former  habitations,  they  seldom, 
if  ever,  try  to  break  through  the  gauze  in  a  similar  manner, 
but  crawl  about  in  an  uncertain  way,  as  if  bewildered  with 
their  new  position. 

There  is  one  small  but  remarkable  family  of  these  insects, 
called  the  Evaniidse,  in  which  the  relation,  size,  and  position 
of  the  abdomen  and  thorax  are  most  curiously  modified.  Like 
several  other  groups  of  insects  now  inhabiting  Britain,  they 


TICB  EVAKIIDJB.  819 

are  thought  by  many  entomologists  not  to  be  indigenous,  but 
to  have  been  brought  over  by  vessels,  and  to  have  acclimatised 
themselves. 

In  these  insects  the  thorax  is  enormously  large,  and  the 
abdomen  is  curiously  small,  scarcely  larger,  in  factj  than  one 
of  the  hind-legs.  It  is  very  slender,  and  attached  to  the  upper 
part  of  the  thorax  by  a  slight  footstalk,  just  below  the  inser- 
tion of  the  wings.  In  some  species,  the  abdomen  is  barely 
half  the  size  of  one  of  the  hind  legs,  and  bears  about  the  same 
relative  proportion  to  the  thorax  that  a  comma  (such  as  this  ,) 
bears  to  the  capital  letter  0.  In  fact,  the  creature  seems  to 
be  all  legs  and  wings,  without  any  nutritive  apparatus. 

All  the  EvaniidflB  are  small,  but  we  may  gain  some  idea  of 
their  remarkable  construction  if  we  take  the  head,  thorax, 
l^;s,  and  wings  of  a  wasp,  remove  4he  abdomen  altogether, 
and  substitute  the  corresponding  part  of  a  gnat,  stuck  on 
the  upper  part  of  the  thorax,  just  at  the  base  of  the  wings. 
Only,  to  make  the  resemblance  clearer,  we  must  make  the 
hind  legs  nearly  twice  as  long,  and  flatten  the  tibiss  into  trian- 
gular plates.  The  EvaniidsB  are  parasitic  in  their  nature,  but 
their  economy  is  not  yet  thoroughly  known. 
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CHAPTER  n. 
THE  ICHNEUMON  FLIES. 

We  now  come  to  the  Ichneumonidse,  one  of  the  largest,  most 
Important,  and  most  perplexing  groups  in  the  insect  world. 
They  are  termed  Ichneumonidse,  or  Ichneumon-flies — because 
they  enact  the  same  part  towards  various  insects  that  the  ichneu- 
mon was  said  to  act  towards  the  crocodile.  They  are  parasites 
upon  other  insects,  and  for  the  most  part  they  spend  their 
larval  existence  within  the  bodies  of  their  victims,  where  they 
lurk  imseen  and  unsuspected  until  the  time  comes  when  they 
have  to  change  their  forms.  In  this  family  the  abdomen  is 
attached  to  the  end  of  the  thorax,  and  not  to  its  upper  part, 
as  in  the  Evaniidse,  and  the  first  pair  of  wings  have  always 
^  perfect '  cells,  i.e.  cells  closed  on  all  sides  within  their  disc. 
The  ovipositor  of  the  females  is  straight,  and  the  antennae  are 
not  elbowed.  There  are  many  other  characters  of  this  family, 
but  these  are  sufficient  for  identification. 

The  first  and  typical  genus  of  this  family  is  Ichneumon,  in 
which  the  abdomen  is  rather  egg-shaped  but  oblong,  and  the 
ovipositor  is  not  external.  The  antennae  are  linear,  and  the 
wings  have  the  areolet  five-sided  and  boldly  marked.  The 
outer  cell  is  complete. 

Our  first  example  of  this  genus  is  given  on  Woodcut  XXXI. 
Fig.  1,  and  is  called  Ichneumon  proteus.  Why  it  should  have 
obtained  the  name  of  Proteus  is  more  than  I  can  understand. 
The  name  decidedly  implies  that  it  is  exceedingly  variable  in 
some  way,  but  in  a  long  series  that  I  have  examined  I  could 
not  find  any  variation  worth  noticing.  The  colour  of  this 
insect  is  black,  with  a  yellow  scutellum,  and  a  yellowish  patch 
in  the  middle  of  the  antennae.  The  wings  are  translucent,  but 
shaded  toward  the  tips. 

At  Fig.  2  of  the  same  Woodcut  is  shown  the  male  of  another 
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species  of  this  genus,  Ichnewmon  ffrasaoriua.  In  this  insect 
tiiere  is  a  bold  distinction  between  the  two  sexes,  the  females 
being  altogether  black,  with  the  exception  of  a  yellow  scutel- 
lam,  and  the  males  having  a  broad  band  of  orange-yellow  across 
the  middle  of  the  abdomen.  When  a  female  of  any  lai^ 
species  of  Ichneumon  is  caught  in  the  hands,  she  uses  her  ovi- 
positor as  a  weapon  of  offence,  by  bringing  its  sharp  point 
against  the  skin.     She  cannot  do  any  injury,  for  she  has  no 
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poison  apparatus,  and  the  ovipositor  is  too  feeble  even  to 
penetrate  the  Bkin,  She  can,  however,  prick  sharply  enough 
to  cause  a  novice  to  think  that  ehe  really  has  a  sting,  and  to 
release  her  accordingly. 


We  now  c 


r  to  the  genua  Tryphon,  in  which  the  tarsi  of 
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the  hinder  legs  are  very  slender,  the  abdomen  has  a  very  short 
footstalk,  and  the  areolet  is  not  well  defined,  but  is  either 
triangular,  or  approaching  to  a  drcnlar  form.  One  of  these 
insects,  Tryphjon  rutUcUoVj  is  drawn  on  Woodcut  XXXI.  Fig.  3. 
The  present  species  is  exceedingly  variable,  but  in  general 
the  head  and  thorax  are  black,  and  the  abdomen  dull  red  in 
the  middle,  with  a  black  base  and  tip.  A  rather  curious  cir-* 
cumstance  has  occasionally  happened  to  one  or  two  species  of 
this  genus.  The  eggs  had  been  extruded — probably  by  pres- 
sure when  the  insect  was  caught — and  remained  at  the  end  of 
the  abdomen,  where  they  were  hatched.  Having  no  proper 
food,  they  commenced  feeding  on  each  other.  One  of  the 
larvffi  is  shown  at  Fig.  a. 

On  Plate  X.  Fig.  3,  is  seen  a  very  fine  Ichneumon-fly,  which 
is  called  Trogue  atropos.  In  this  genus  the  scutellum  is 
elevated,  the  head  is  large  and  wide,  the  abdomen  is  joined  to 
the  thorax  by  a  footstalk,  is  convex,  and  the  ovipositor  is  not 
protruded.  The  colour  of  this  species  is  black,  with  the 
scutellum  and  the  basal  half  of  the  abdomen  yellow. 

This  insect  preys  upon  the  caterpillar  of  the  Death's  Head 
Moth  {Acherontia  atropoa),  one  of  which  is  partly  shown  in 
the  middle  of  the  Plate.  Those  who  rear  moths  from  the 
caterpillar  are  too  familiarly  acquainted  with  the  Ichneumon, 
for  it  often  happens  that,  aftt^r  watching  and  cherishing  a 
caterpillar  until  it  is  full-fed,  the  creature  dies,  and  from  its 
withering  body  proceeds  the  splendid  but  objectionable  Ich- 
neumon. It  is  in  consequence  of  choosing  this  caterpillar 
that  the  name  of  Atropos  has  been  given  to  the  insect. 

Another  species  of  Ichneumon  is  shown  on  Woodcut  XXXI. 
Fig.  4,  and  is  called  Cryptua  migrator.  In  this  genus  the  ovi- 
positor is  rather  long  and  protruded.  In  other  respects  it  agrees 
with  the  preceding  genus.  This  is  rather  a  variable  species, 
but  in  general  it  is  black,  with  the  exception  of  the  abdomen, 
which  is  dark-red.  It  is  parasitic  on  solitary  bees,  belongping 
for  the  most  part  to  the  genus  Odynenis.  The  name  Cryptus, 
which  signifies  hidden,  was  given  to  the  insects  on  account  of 
the  manner  in  which  they  lie  hidden  in  the  bodies  of  their 
prey  until  they  are  developed.  This  is  a  very  large  genus, 
containing  some  sixty  species. 
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On  Plate  X.  Figs.  2,  3,  and  6,  are  drawn  two  species  of  a 
most  curious  little  Ichneumon,  which  might  easily  be  thought 
not  to  be  a  winged  creature  at  all.  In  this  genus  the  abdomen 
has  a  footstalk,  and  the  ovipositor  is  short  and  protruded. 
The  wings  are  unfitted  for  flight.  The  generic  name  of  Pezo- 
machus  is  Greek,  and  signifies  a  foot-soldier.  It  is  given  to 
those  insects  because  the  females  are  unable  to  use  their  rudi- 
mentary wings. 

At  Figure  6  is  represented  the  female  of  Pessom€ichu8  zanc^ 
tus.  The  head  of  this  species  is  black,  and  the  rest  of  the 
body  is  yellow,  with  the  exception  of  two  black  belts  across 
the  abdomen,  from  which  the  insect  derives  its  name  of  zoncUuSj 
or  belted. 

In  Pezomachus  foBciatus^  which  is  seen  at  Fig.  3,  the  female 
is  entirely  without  wings.  Its  colour  is  yellow,  and  it  has  a 
single  black  band  on  the  abdomen,  from  which  it  derives  its 
specific  name  of  fasdaiua^  or  banded.  In  one  species,  PezO' 
mctchue  hemipteruBj  the  female  has  very  short  wings  with 
black  tips.  They  are,  however,  merely  rudimentary,  and  quite 
incapable  of  flight.  The  specific  name  of  hemtpUnruSj  or  half- 
winged,  refers  to  this  structure. 

The  Pezomachi  are  parasitic  on  spiders,  and  can  be  almost 
always  obtained  by  using  the  sweep-net  among  grass  and 
bushes  where  the  spiders'  nests  abound.  There  is  a  very  common 
spider,  called  Agelena  brurmea^  which  makes  its  nest  on  furze 
and  grass,  and  then  covers  it  with  earth,  so  as  to  hide  the 
white,  glittering  silk  of  the  nest  itself.  From  these  nests  the 
Pezomachus  may  often  be  hatched.  In  all  cases,  the  male  is 
much  rarer  than  the  female,  and  the  surest  mode  of  procuring 
it  is  to  take  a  number  of  spiders'  nests  and  await  the  exit  of 
any  Pezomachi  that  may  happen  to  have  been  parasitic  on 
them. 

One  of  the  larger  species  of  Ichneumons  is  represented  on 
Woodcut  XXXI.  Fig.  5.  Its  name  is  Pimpla  instigator.  In 
this  genus  the  abdomen  has  no  footstalk,  and  is  smooth  and 
convex,  with  the  segments  marked  by  tubercles.  The  areolet 
is  triangular,  and  the  ovipositor  is  protruded. 

The  colour  of  this  species  is  black,  and  the  legs  are  reddish. 
It  is  a  wonderfully  variable  insect  in  point  of  size ;  some  speci- 
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mens  being  as  large  as  the  figure,  if  not  larger,  while  oth^ers 
are  no  bigger  than  gnats.  The  mode  in  which  the  Pimplas 
deposit  their  eggs  is  well  told  by  Mr.  Westwood  :— 

'May  29,  1830,  I  observed  a  Pimpla,  with  the  ovipositor 
almost  as  long  as  the  body,  in  the  act  of  oviposition  in  a  dry 
paling,  which  had  been  much  perforated,  and  out  of  which  I 
had  just  dug  a  black  Pemphredon.  The  part  in  which  the 
ovipositor  was  introduced  appeared  to  be  quite  solid*  (Seaut 
mur  represents  his  specimens  as  inserting  their  ovipositors 
in  a  circular  patch  of  dried  clay,  used  to  stop  iip  the  entrance 
to  the  nest  of  the  intended  victim.)  There  were  several  very 
minute  blackish  spots,  as  they  seemed  to  be,  close  to  the  place 
where  the  ovipositor  vras  inserted,  and  which  were  probably 
other  places  of  insertion  of  the  ovipositor. 

'  When  first  observed,  the  insect  had  introduced  about  half 
the  terebra  into  the  post,  the  part  remaining  uninserted  being 
at  right  angles  with  the  body,  the  sheaths  being  curved  and 
their  tips  being  brought  to  the  place  of  insertion,  thus  evidently 
strengthening  the  terebra  in  its  operations.  The  abdomen  was 
at  this  time  alternately  turned  from  left  to  right,  and  vice  versa, 
whereby  a  bradawl  kind  of  motion  was  given  to  the  terebra, 
enabling  it  to  penetrate  the  wood  to  a  greater  depth.  It  then 
alternately  partially  withdrew  and  replunged  the  terebra  into 
the  hole  thus  made,  as  though  in  the  act  of  passing  an  egg  or 
eggs,  standing  all  this  while  on  the  tips  of  the  tarsi.  On  cutting, 
however,  into  the  post,  I  was  not  able  to  discover  any  lignivorous 
larva,  finding  only  a  channel  of  fine,  white  pulverised  wood, 
which  had  been  made  by  a  previous  occupier  of  the 
tube.' 

Some  further  details  of  this  insect  are  given  on  Woodcut 
XXXI.  Fig.  6  shows  the  lateral  view  of  the  female  abdomen 
in  a  fresh  insect,  and  c  is  the  same  portion  of  a  dried  specimen. 
Fig.  d  shows  the  abdomen  as  seen  from  beneath,  and  Fig.  e 
shows  the  end  of  the  male  abdomen. 

Some  of  the  Ichneumons  have  wonderfully  long  and  slender 
ovipositors.  One  of  them,  Rhyssa  persuaaoria^  is  shown  on 
Plate  X.  Fig.  5,  one  being  seen  in  the  act  of  depositing  her 
eggs,  and  the  other  to  be  flying.  In  this  genus  the  abdomen 
is  without  a  footstalk,  long,  convex,  and  furnished  with  a  very 
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1.  Pezomachus  zonatus  and  nests  of  Spider. 

2.  Pezomachus  fasdatus. 

3.  Trogus  atropos. 

4.  Rhjssa  persuasoria. 

6.  Rhyssa  depositing  eggs. 

6.  Chelonus  oculator  (rather  magnified). 

Caterpillar  of  Death's  Head  Moth.    In  Middle. 

Plants: — 

Willow.    Above. 

Dog-grass  (Cynomrus),     In  Middle,  with  mud-nests  of  Spider. 

Wood  Sorrel  {OxdUs  acHosella),    Below. 
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ribiig  oviix>8itor.  '  The  present  species  is  nearly  as  variable  in 
size  as  the  Pimpla  which  has  just  been  described.  Its  colour 
'is  black,  diversified  by  bright  yellow  spots  along  the  siden  of 
the  thorax  and  body,  as  seen  in  the  illustration.  Like  some 
other  Ichneumons  with  very  long  ovipositors,  it  is  parasitic  on 
.larvsB  which  burrow  into  solid  wood* 

On  Plate  X.  Fig.  6,  is  seen  a  magnified  figure  of  a  carious 
insect^  called  Chdoniis  oculator.  In  this  genus  there  are  two 
submarginal  cells,  the  first  of  which  is  not  complete.  The 
eyes  are  hairy.  This  species  is  not  a  common  insect,  and  seems 
to  be  a  local  and  recurrent  one.  Mr.  F.  Smith  tells  me  that  in 
one  day  he  took  more  than  fifty  specimens,  by  sweeping  the  grass 
on  the  top  of  the  cliffs  at  Lowestoft,  and  that  he  has  hardly  ever 
seen  as  many  since  as  he  took  on  that  one  occasion.  The 
colour  of  the  insect  is  black,  some  specimens,  particularly  the 
males,  having  a  yellow  band  across  the  abdomen.  It  is,  how- 
ever, very  variable  both  in  size  and  colour.  The  economy  of 
this  insect  is  very  curious,  and  is  not  thoroughly  cleared  up. 

On  Woodcut  XXXII.  Fig.  1,  may  be  seen  a  much  magnified 
illustration  of  a  very  small  but  singularly  useful  insect — so 
useful,  indeed,  that  without  its  aid  we  should  scarcely  be  able 
to  raise  a  single  cabbage.  This  is  called  Mici^ogaat&r  glome- 
Totua.  In  this  genus  the  eyes  are  hairy,  the  antennsB  long  and 
consisting  of  eighteen  joints.  The  present  species  is  dark- 
bodied,  and  its  wings  are  translucent,  but,  when  viewed  through 
the  microscope,  are  wonderfully  beautiful,  glittering  with  every 
hue  of  the  rainbow  as  the  light  plays  over  them. 

This  little  insect  is  parasitic  on  the  common  Cabbage-cater- 
pillar, i.e.  the  larva  of  the  Great  Cabbage  White  Butterfly,  and 
so  rapidly  does  it  multiply  that,  after  watching  its  progress 
from  the  larva  to  maturity,  it  seems  strange  that  a  single 
Cabbage  White  Butterfly  should  be  found  in  the  country.. 
Owing  to  its  numbers,  the  yoimg  entomologist  will  find  this 
insect  an  admirable  one  for  experiments.  If  a  hundred  Cab- 
bage-caterpillars be  captured,  there  will  be  only  one  or  two- 
which  do  not  contain  the  larvae  of  the  Microgaster.  Their  rela- 
tive size  in  proportion  to  the  caterpillar  is  shown  at  Fig,  c  of 
the  same  Woodcut,  but  neither  their  nimxbers  nor  their  position. 
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If  a  ^etung'  caterpillar  be  carefully  dissected,  so  that  the 
is  removed  from  the  body,  the  space  between  the  digestive 
organs  and  the  skin,  which  ought  to  be  occupied  by  a  layer 
of  fat,  is  found  to  be  literally  stu£fed  with  the  tiny  white 
grubs  of  the  Microgaster. 

The  fatty  substance  on  which  these  larvsD  feed  is  intended 


1.  Microgasta:  glomeratoB,  8.  Mymar  pnlchellaB.  8.  Teleas  elatior.  4.  Cleonyrana  nui* 
eolipenuis.  a.  Teleaa,  antenna,  female.  b.  Do.,  antenna,  male.  e.  Microgaster,  Uira 
in  caterpillar  of  cabbage-bnttorfly.       d,  Microgaster  alvcarius,  cocoonsif 


as  material  from  which  the  future  butterfly  is  to  be  evolved. 
But,  as  it  is  almost  entirely  consumed  by  these  internal  foes, 
the  insect  seldom  has  sufficient  strength  to  effect  its  change 
into  the  pupa — much  less  into  the  butterfly.  Just  in  propor- 
tion as  the  fat  decreases,  the  Ichneumon  larvae  increase,  so  that 
to  the  eye  the  caterpillar  looks  quite  plump  and  healthy,  when 
it  is  in  reality  absolutely  emaciated.   Yet  the  presence  of  these 
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parasitea  seems  to  have  no  effect  on  the  caterpillar,  who  eats  as 
voraciously  and  grows  as  rapidly  as  if  it  were  free  from  its  in- 
ternal devourers. 

All,  therefore,  goes  on  apparently  well,  until  the  time  when 
the  insect  ought  to  make  its  change  to  the  pupal  state,  being 
full-fed,  or  at  least  as  full-fed  as  it  can  be.  But  the  larvsB  of 
the  Microgaster  are  full-fed  too ;  and,  just  before  the  caterpillar 
changes  into  the  pupa,  they  burst  through  it  in  all  directions 
and  leave  it  to  die.  Generally,  it  dies  so  soon  that  its  shrivelled 
body  remains  in  the  midst  of  its  enemies,  and  it  seldom  has 
sufficient  strength  to  move  more  than  a  few  inches  away  from 
them.  The  Ichneumon  larvae  immediately  begin  to  spin  for 
themselves  little  yellow  cocoons  of  silk,  very  much  resembling 
that  of  a  silkworm,  and  clustered  closely  together.  I  have 
noticed  that  those  which  come  from  one  caterpillar  generally 
congregate  into  two  totally  distinct  clusters,  those  which  occu- 
pied the  different  sides  of  the  caterpillar  remaining  neighbours 
as  before.  The  specific  name  of  glomeratv^^  or  clustered, 
refers  to  this  habit. 

Almost  any  number  of  these  cocoon-clusters  may  be  obtained 
from  the  walls,  posts,  or  palings  that  adjoin  kitchen-gardens ; 
and  the  tree-trunks  of  the  garden  are  equally  prolific  in  them. 
If  a  cocoon  be  cut  open  with  a  very  fine  pair  of  scissors,  the 
pupa  may  be  seen  lying  in  its  silken  cell,  and,  with  a  little  care, 
the  whole  progress  of  the  insect  can  be  watched,  from  the  larva 
to  the  pupa.  I  have  dissected  great  numbers  of  cabbage  cater- 
pillars for  the  sake  of  observing  the  curious  relationship  between 
the  caterpillar  and  the  Ichneumon,  and  the  development  of 
the  latter  insect. 

Thebe  is  a  closely  allied  species,  named  MicrogoHter  alveari/usj 
which  in  many  things  resembles  the  preceding  species,  but  which 
has  a  different  method  of  arranging  its  cocoons.  Those  of  the 
preceding  insect  are  arranged  quite  at  random,  or  indeed  can 
scarcely  be  said  to  be  arranged  at  all,  the  larvae  spinning  their 
cocoons  without  any  reference  as  to  the  position  in  which  they 
might  happen  to  be  at  the  time.  But,  the  present  insects 
when  they  are  about  to  change  into  the  pupal  state,  arrange 
their  cocoons  side  by  side  with  the  greatest  regularity,  as  seen 
at  Fig.  d  on  Woodcut  XXXII.    Masses  of  these  pretty  cocoons 
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can  be  found  adhering  to  twigs,  and  from  them  the  insects  caa 
be  procured  in  considerable  numbers.  I  find,  on  examining  a 
series  of  these  cocoon-masses,  that  the  number  of  individual 
cocoons  is  somewhere  about  one  hundred  and  fifty. 

When  the  pupa  changes  to  its  perfect  form,  it  gnaws  a  round 
hole  at  one  end  of  the  cocoon,  so  as  to  cut  out  a  sort  of  lid,  by 
raising  which  it  can  escape.  Very  often,  the  inverted  lid  is 
left  in  the  cut  end  of  the  cocoon  and  closes  it.  The  average 
length  of  the  cocoon-cluster  is  nine-tenths  of  an  inch,  its  width 
nearly  a  quarter  of  an  inch,  and  the  depth  of  cell  one-tenth  of 
an  inch.  The  insects  are  pale  and  shining  yellow,  with  the 
upper  part  of  the  abdomen  and  end  of  the  thorax  black. 

We  now  come  to  the  great  fitmily  of  the  ChalcididsB. 
These  insects  are  parasitic,  are  for  the  most  part  exceedingly 
small,  and  many  are  very  tiny  indeed.  The  head  is  trans-^ 
verse,  the  eyes  set  on  the  sides,  and  the  antennss  are  short. 
The  upper  pair  of  wings  are  almost  without  nervures,  though 
the  course  of  one  or  two  can  be  traced  by  careful  examination 
with  a  microscope.  The  lower  wings  have  only  a  single  nervure. 
They  are  parasitic  insects,  many  of  them  being  actually  para- 
sitic upon  other  parasites,  and  some  depositing  their  eggs  in 
various  galls,  where  they  feed  upon  the  rightful  inhabitants, 
and  in  due  time  make  their  appearance,  to  the  great  perplexity 
of  practical  entomologists  who  have  kept  the  galls  for  the  pur- 
pose of  rearing  the  particular  Grall-flies  which  belong  to  them. 

One  of  these  insects,  called  Cleonymua  maculipennis  or 
depressus,  is  shown  on  Woodcut  XXXII.  Fig.  4. 

It  is  a  very  pretty  little  insect,  the  colour  being  a  deep 
metallic  blue,  changing  to  green  and  pink  according  to  the 
variation  of  the  light.  The  antennse  are  red,  tipped  with  black, 
and  the  abdomen  is  flattened,  a  characteristic  which  gained  for 
it  the  name  of  depreasua.  The  wings  are  prettily  mottled 
with  brown,  as  seen  in  the  illustration.  Mr.  F.  Smith  says 
that  he  has  often  seen  it  running  quickly  about  posts  and  rails, 
busily  engaged  in  prying  into  every  orifice,  probably  for  the 
sake  of  detecting  some  wood-boring  insect,  in  whose  body  it 
can  lay  its  eggs. 

In  this  genus  the  thorax  is  rather  long  and  egg-shaped,  the 
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Itntennffi  have   eleven  joints,  the   second  of  which  is  longer 
th^tn  the  fourth.    The  ovipositor  is  not  protraded. 

Wb  now  pass  to  the  family  of  ProctotrupidflB.  This  family 
comprises  some  of  the  smallest  known  Hymenoptera ;  indeed, 
many  of  them  are  so  exceedingly  minute  that  they  can  only  be 
seen  by  the  aid  of  a  lens.  In  these  insects  the  hind  wings  have 
no  nervures  at  all,  while  those  of  the  fore  wings  are  but  few  in 
number.  The  antennae  have  the  first  joint  larger  than  the 
others,  and  in  some  species  they  are  as  long  as  the  body. 

One  of  the  larger  species  is  given  on  Woodcut  XXXII. 
Fig.  3.  Its  name  is  Tdeaa  elatior.  In  this  genus  the  legs  are 
formed  for  jumping,  the  abdomen  has  a  footstalk,  and  the 
antennas  have  twelve  joints,  and  are  hairy  in  the  male.  The 
male  antenna  is  shown  at  Fig.  6,  that  of  the  female  at  Fig.  a. 
The  colour  of  this  species  is  very  deep  black-blue,  and  the 
wings  are  very  iridescent. 

The  various  species  of  this  genus  deposit  their  eggs  in  the 
eggs  of  other  insects,  particularly  those  of  moths  and  butterflies, 
and  so  very  minute  are  some  of  them  that  a  single  butterfly's 
egg  will  serve  for  the  support  of  several  Teleas'  larvae.  By  the 
assistance  of  these  tiny  parasites,  it  therefore  happens  that  even 
the  eggs  of  the  Lepidoptera  are  destroyed  before  they  can 
hatch,  and  so  our  gardens  and  crops  are  protected  by  friends  so 
exceedingly  minute  that  they  can  scarcely  be  seen  without  the 
aid  of  a  lens. 

Another  example  of  this  curious  family  is  given  on  Woodcut 
XXXII.  Fig.  2.  It  is  called  Mymar  ptdcheUus.  In  this 
genus  the  antennae  of  the  male  have  thirteen  joints,  while 
those  of  the  female  have  only  nine.  The  first  joint  is  very  long 
and  slender.  The  very  remarkable  little  insect  which  is  drawn 
in  the  illustration  has  the  lower  pair  of  wings  reduced  to  mere 
bristles,  and  the  upper  pair  are  little  more  than  two  very  long 
nervures  with  a  broad  fringe  at  the  ends.  This  species  may 
be  taken  with  the  sweep-net  by  brushing  it  over  grass  throughout 
the  summer  and  autumn.  This  and  other  species  are  often  found 
crawling  up  the  window-panes  of  houses,  when  they  can  be  easily 
taken  by  putting  a  pill-box  over  them. 
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TsK  next,  group  of  thia  eDormouti  array  of  Hymenoptem  it 
that  which  is  called  Tubulitsbj^  or  Tube-bearers,  because  the 
last  segments  of  the  abdomeu  are  modified  into  a  telescopic 
and  retractile  tube.  The  antentue  are  elbowed.  Only  one 
&mily  belongs  to  this  group,  namely,  tlio  Cbtysididie,  popularly 


zzzia 


called  Ruby-tailed  Siea,  and  familiarly  known  on  account  of 
tiicir  splendid  colouring. 

At  first  sight  the  abdomen  appears  to  consist  of  a  very  few 
Degments,  sometimes  three,  and  five  at  the  utmost,  but,  in  fact, 
tJie  missing  segments  are  modified  into  the  telescopic  tube 
which  has  just  been  mentioned,  and  which  is  retracted  within 
the  body  when  not  required  for  its  legitimate  purpose,  namely, 
the  deposition  of  eggs.   The  abdomen  is  attached  to  the  thorax 


THE  BUBY-TAILED  FUE9.  881 

by  a  very  short  foot-etalk.  In  consequence  of  the  mode  by 
which  the  abdomen  is  attached,  the  insect  is  able,  when  alarmed, 
to  roll  itself  up  into  a  ball,  in  which  it  is  aided  by  the  shape  of 
the  abdomen,  the  under  surface  of  which  is  concave  so  as  to 
receive  the  thorax.  At  the  end  of  the  retractile  tube,  is  a 
small,  sting-like  ovipositor,  capable,  as  I  can  testify  from  ex- 
perience, of  inflicting  a  smart  prick  when  the  insect  is  moved 
to  anger.  There  is,  however,  no  poison-gland,  so  that  ihe  prick, 
though  it  may  startle,  cannot  injure. 

The  Buby-tailed  flies  are  among  the  most  beautiful  of  our 
insects,  and  if  they  were  only  enlarged,  might  challenge  the 
most  gorgeous  productions  of  the  tropics  for  brilliant  splendour. 
The  head  and  thorax  are  coloured  with  vivid  blue  or  green, 
and  the  abdomen  is  of  a  fiery  ruby,  looking,  as  the  insect  flits 
about  in  the  sunshine,  as  if  made  of  burnished  metaL  Five 
genera  of  these  insects  are  knovm  to  inhabit  England,  contain- 
ing altogether  about  twenty-four  species.  They  are  all  para^ 
sitae  upon  other  insects,  mostly  affecting  the  larvs  of  solitary 
Hymenoptera,  among  which  the  well-known  Sand-wasp  {Ody-- 
nerua)  is  so  frequently  the  victim  that  Dr.  Chapman,  who  has 
paid  great  attention  to  the  ChrysididsB,  states  that  *  the  de- 
struction caused  by  Chrysididse  amongst  the  young  brood  of 
Odynertie  spmipea,  roughly  measured  by  the  cocoons  collected 
last  winter,  is  in  the  proportion  of  one  to  three  of  those  of  the 
wasp.'  The  mode  in  which  these  parasitic  insects  achieve  their 
task  is  so  well  narrated  by  Dr.  Chapman  that  I  cannot  do  better 
than  quote  his  own  words. 

'  On  July  1 7th  I  observed  a  nest  of  Odynervs  parietumj  with 
one  cell  open,  and  containing  a  nearly  complete  supply  of 
Lepidopterous  larvae.  A  Chryais  ignita,  flying  about,  settled 
beside  the  cell;  and,  after  a  brief  examination  with  her 
antennae,  wheeled  round,  and  introducing  her  abdomen  into 
the  cell,  rested  for  about  twenty  seconds,  doubtless  in  the  act 
of  oviposition.  I  now  regret  that  I  did  not  then  examine  the 
contents  of  the  cell,  in  order  to  ascertain  the  fate  of  the  egg 
of  Odynerua  parietum.  Three-quarters  of  an  hour  later, 
Odynernia  parietum  had  closed  the  cell  with  the  usual  earthen 
pellets.  Two  days  afterwards  I  examined  this  cell,  when  I 
found  a  larva  of  Chryais  ignita  a  quarter  of  an  inch  long, 
together  with  the  Lepidopterous  larvse  stored  by  the  wasp,  but 
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there  was  no  trace  of  either  egg  or  larva  of  the  lat£er;_  Oirthd 
23rd,  six  days  from  the  date  of  oviposition,  the  Chrysis  larva 
had  eaten  all  the  store,  and  was  full-fed*  I  obtained  evidence, 
by  finding  the  exuviae,  of  its  having  cast  its  skin  three  times, 
whilst  under  observation;  and  from  the  analogy  of  Chrysis 
bid&ntata,  I  believe  it  had  done  so  four  timies  altogether*  The 
stored  larvae  had  all  been  eaten,  their  heads  alone  remaining, 
just  as  when  eaten  by  the  wasp  grub.  The  larva  then  spun  8 
cocoon,  which  I  know  to  be  typical  of  0.  iffnitcu  This  was  the 
only  occasion  on  which  I  had  a  feeding  larva  of  C.  igrvUa,  and 
the  rapidity  with  which  it  fed  up  astonished  me.  Kone  of  my 
C.  negleeta  or  bidentcUa  fed  up  so  rapidly;  but  the  warm 
sunny  wall  on  which  O.parietum  had  built  her  nest  may  partly 
account  for  this,  my  larvae  of  the  other  two  species  having  been 
kept  comparatively  cool. 

^  Chrysis  bidentata^  when  about  to  deposit  her  eggs,  searches 
for  a  full-grown  larva  of  Odynerus  spinipes  at,  or  immedi* 
ately  after,  the  period  of  spinning.  0.  spinipes,  on  the  com-* 
pletion  of  her  burrow,  fills  up  the  mouth  with  clay  long  before 
the  mosfc  accessible  cells  can  contain  fiill-grown  larvae^  but  it 
happens  that,  in  a  large  proportion  of  cases  (about  half),  the 
wasp  meets  with  some  accident,  and  her  burrow  remains  un-* 
completed,  the  cell  last  constructed  being  thus  only  protected 
by  the  wall  of  clay  that  was  to  serve  as  a  party  wall  between 
it  and  the  succeeding  one,  had  the  wasp  lived  to  complete  hef 
work.  Such  slightly  protected  cells  are  those  chosen  by 
C,  bidentata  for  her  oviposition.  I  once  found  satisfactory 
evidence  of  C.  bidentata  having  burrowed  through  half*  an 
inch  of  the  clay  stopping  placed  by  the  wasp  over  one  of  these 
cells.  The  parasite  was  in  the  burrow,  covered  with  the  dust 
brought  down  into  it  by  her  excavation  to  form  an  entrance — 
a  passage  too  small  for  the  wasp  to  enter,  but  just  large 
enough  for  herself ;  and  in  the  cell  thus  reached  by  her  were  to 
be  seen  her  eggs,  freshly  deposited.  On  another  occasion,  a 
C,  bidentata  alighted  on  a  spot  I  was  examining,  and  where  I 
had  partially  exposed  some  cocoons  of  0.  spinipes :  she  com* 
menced  to  carefully  investigate  them  with  her  antennae,  and 
now  and  then  to  scratch  away  some  earth  partly  covering 
them ;  she  did  not,  however,  deposit  any  egg,  possibly  because 
the  inmates  of  the  cocoons  were  not  in  proper  condition* 
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-  *  When  a  cocoon  contains  eggs  of  C,  bidentata,  there  is  oftea 
to  be  found,  at  its  upper  end,  a  minute  aperture,  through 
'which  the  ovipositor  of  the  Chrysis  has  been  thrust ;  at  other 
times,  this  aperture  is  wanting,  simply,  I  believe,  because  the 
larva  of  0.  sipinvpea  had  not  done  spinning  her  cocoon  when 
the  Chrysis  deposited  her  eggs  within  it.  There  is  nearly, 
always  a  small  spot  outside  on  the  yellow  silken  top  of  th^ 
cocoon,  as  if  the  Chrysis  had  attacked  it  first  with  her  jaws ; 
and  those  containing  C  bidentata  may  be  selected  by  this  mark 
from  a  number  of  cocoons  of  the  Odynerus. 

*  The  young  larva  of  (7.  bidentata  seizes  that  of  0.  epinipea 
with  its  jaws,  pinching  up  a  fold  of  skin,  and  contrives  to 
extract  fluid  nutriment  from  it,  without,  apparently,  making 
any  aperture  in  the  skin,  until  it  approaches  to  mature  growth 
itself.  I  have  very  carefully  examined  larvae  of  0.  epinipea 
that  were  thus  half  sucked  away  (I  cannot  say  eaten),  and  I 
could  find  no  mark  at  the  spot  whence  I  had  just  removed  a 
larva  of  Chrysis.  I  have  several  times  squeezed  the  Odynerus 
larva  firmly,  without  any  fluid  exuding :  even  when  squeezed 
almost  to  bursting,  on  only  one  occasion  did  a  drop  of  clear 
fluid  exude.  Nor  is  the  Chrysis  larva  particular  as  to  where 
it  seizes  the  Odynerus,  any  point  that  may  offer  itself  to  its 
jaws  being  seized. 

*  When  the  devourer  is  nearly  full-grown,  and  the  victim  is 
very  flaccid,  a  process  that  may  be  called  eating  takes  place, 
and  the  spinipes  larva  almost  entirely  disappears.  The  manner 
in  which  the  larvae  of  C.  neglecta  and  ignita  and  of  0.  epinipea 
itself  eat  the  little  green  grubs  is  precisely  similar.  When 
young,  they  merely  suck  the  juices  of  several,  and  sometimes 
return  to  and  finish  these  when  they  are  larger,  but  they  may 
often  be  found  neglected  when  the  larva  is  fiill-grown.' 

These  insects  are  wonderfully  persevering  in  their  attempts 
to  deposit  their  eggs.  A  French  naturalist  mentions  that  he 
saw  one  of  them  enter  the  nest  of  a  solitary  bee  which  builds 
in  the  holes  of  walls,  while  the  bee  was  absent  in  search  of  the 
pollen  on  which  the  young  larva  was  to  feed.  She  happened 
to  return  while  the  Euby-tail  was  still  in  the  nest,  and  at  once 
attacked  the  intruder,  which  endeavoured  to  avoid  her  jaws  by 
rolling  into  a  ball,  after  the  fashion  of  her  kind.  The  bee, 
however,  persevered  in  her  attacks,  bit  oflF  all  the  enemy's  wings, 
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dragged  her  out  of  the  nest,  threw  her  to  the  ground,  and  pro- 
ceeded to  deposit  her  load  of  pollen  in  the  celL  She  then 
flew  off  in  search  of  a  further  supply,  when  the  Buby-taH, 
all  mangled  as  she  was,  crawled  up  the  wall,  re-entered  the 
nest,  and  succeeded  in  depositing  her  egg,  which  she  pushed 
carefully  between  the  pollen  and  the  wall  of  the  cell,  so  that 
tlie  bee  should  not  see  it  on  her  return* 


CHAPTER  III. 


ANTS  AND  niOOERS, 


The  insects  which  compose  the  remainder  of  the  Hymenoptera 
have  been  arranged  by  Mr.  F.  Smith,  who  has  brought  to  bear 
upon  them  an  enormous  amount  of  labour  and  knowledge. 
His  arrangement  and  definitions  will  be  observed  in  this  work. 
He  divides  them  primarily  into  four  tribes,  the  first  of  which 
is  called  Hetebogtna.  These  insects  are  sometimes  solitary 
and  sometimes  social,  the  latter  being  more  common  than  the 
former.  The  social  species  have  apparently  three,  but  really 
only  two  sexes,  namely,  perfect  males,  perfect  females,  and 
workers,  which  are,  in  feict,  partially  developed  females.  The 
males  are  always  winged,  but  the  females  only  possess  these 
organs  temporarily.  As  to  the  solitary  species,  the  females 
are  altogether  without  wings. 

The  first  division  of  the  tribe  is  the  Aculeata,  or  sting- 
bearers.  In  them,  the  females  have  an  abdomen  consisting  of 
six  segments,  and  furnished  with  a  sting.  The  antennae  have 
twelve  joints.  The  antennae  of  the  males  have  thirteen  joints, 
and  the  abdomen  has  seven  segments,  but  has  no  sting.  In 
fact,  as  the  sting  is  a  modification  of  the  ovipositor,  it  follows 
that  no  male  insect  can  possess  a  sting. 

We  pass  to  the  first  family  of  these  insects,  the  Formicidae, 
or  Social  Ants.  In  this  family  the  head  is  more  or  less  trian- 
gular, and  the  basal  joint  of  the  antennae  is  extremely  long, 
often  occupying  half  the  length  of  the  entire  organ,  and  form- 
ing a  bold  elbow  at  the  juncture  with  the  third  joint.  The 
eyes  are  placed  at  the  sides  of  the  head,  and  do  not  reach  to  its 
top.  In  the  perfect  males  the  ocelli  are  three  in  number,  set 
triangularly,  and  larger  than  those  of  the  opposite  sex.  The 
wings  are  large  and  delicate,  and  only  exist  in  the  males  and 
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females,  the  workers,  or  neuters,  as  they  are  sometimes  called, 
being  wingless. 

Oiir  first  example  of  this  most  interesting  group  is  the 
Wood-Ant,  Horsb-Ant,  or  Hill-Ant  {Formica  mfa\  which  is 
shown  on  Woodcut  XXXIII.  Figs.  4,  5,  6,  all  the  figures  being 
magnified.  At  Fig.  4  is  shown  the  perfect  male,  at  Fig.  6 
the  perfect  female,  and  at  Fig.  5  the  imperfect  female,  neuter, 
or  worker. 

These  are  our  largest  British  ants,  the  female  exceeding  a 
third  of  an  inch  in  length,  and  the  male  being  only  a  little 
less.  The  workers  are  of  two  sizes,  one  rather  more  than  a 
quarter  of  an  inch  in  length,  and  the  other  about  the  fifth  or 
sixth  of  an  inch.  In  the  female,  the  head  and  thorax  are  rust- 
red,  and  the  abdomen  black.  The  wings  are  translucent  milky 
white,  with  a  tinge  of  brown  towards  the  base.  The  male  is 
yellowish-black,  with  red  legs,  and  has  wings  like  those  of  the 
female.  The  larger  workers  are  coloured  much  like  the  per- 
fect female,  but  there  is  more  black  about  them.  The  smaller 
workers  are  generally  darker  than  their  larger  sisters  of  labour. 

This  is  one  of  the  commonest  species  of  British  ants,  as  is 
evident  from  the  fact  that  it  has  three  popular  names.  It  is 
termed  Wood- Ant  because  it  prefers  woods  for  its  habitation  ; 
Horse- Ant,  because  it  is  larger  than  the  other  species ;  and 
Hi  11- Ant  on  accoimt  of  the  shape  of  its  nests.  These  nests  are 
very  common  in  our  woods,  and  especially  plentiful  in  fir- 
woods,  because  in  them  the  needle-like  leaves  of  the  fir-trees 
fall  in  numbers  to  the  ground,  and  afford  material  ready  pre- 
pared for  making  the  hillocks  in  which  are  concealed  those 
portions  of  the  habitation  which  are  above  ground.  Sometimes 
the  ants  further  protect  themselves  by  taking  advantage  of  a 
tree  which  is  hollow  to  the  ground,  and  building  their  nests 
within  it. 

In  order  to  form  this  external  nest,  which  is  often  of  enor- 
mous size,  the  ants  travel  to  great  distances,  always  following 
some  definite  track,  which  in  course  of  time  is  plain  to  the 
eye,  even  though  all  the  ants  be  within  their  nest.  When 
once  these  ants  •  have  taken  to  a  track,  they  adhere  to  it,  and 
many  successive  generations  continue  to  use  it.  I  have  been 
shown  ant-roads  by  old  men,  who  stated  that  they  have  been 
familiar  with  them  from  their  earliest  recollections.     On  a  find 
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day,  it  is  very  interesting  to  watch  the  Ants  travelling  back- 
wards and  forwards  on  these  roads,  some  going  out  to  their 
work,  and  others  returning  with  bitfl  of  stick,  blades  of  grass, 
small  leaves,  and  other  materials  for  the  nest.  Some,  again, 
carry  in  their  jaws  caterpillars,  flies,  and  other  insects  for  food, 
and  in  all  cases,  whenever  a  caterpillar  or  a  grub  is  carried,  it 
is  held  by  one  end  of  the  body,  so  that  it  projects  straight  in 
front  of  the  Ant. 

Some  Ants  are  detailed  to  climb  the  trees  near  the  path,  in 
search  of  aphides  or  other  insects,  and  in  many  cases,  if  a  tree 
be  examined  closely,  it  will  be  found  to  swarm  with  Ants,  even 
to  the  ends  of  the  twigs,  A  smart  kick  to  the  trunk  of  the 
tree  will  often  bring  down  quite  a  shower  of  Wood  Ants,  many 
of  them  retaining  in  their  jaws  the  prey  which  they  had  cap- 
tured. 

The  nest,  towards  which  all  their  labours  tend,  is  mostly 
built  under  some  sort  of  cover,  such  as  a  bush  or  tree,  though 
many  nests  are  totally  unconcealed.  It  consists  of  two  por- 
tions, one  below  the  surface  of  the  ground,  and  the  other  above 
it.  Though  it  is  made  of  such  fragile  materials  as  small  twigs 
and  leaves,  which  are  put  together  without  any  cement  or 
without  being  even  interwoven,  it  is  tolerably  firm  in  its  strucr 
ture,  and  completely  riddled  with  chaml)ers  and  passages,  all 
communicating  with  each  other.  In  conaequeuce  of  the  loose 
architecture  of  the  nest,  it  is  a  very  difficult  l)usin(\ss  to  see  its 
internal  economy,  the  walls  of  the  chambers  and  pasi^ages 
falling  to  pieces  Jis  soon  as  the  nest  is  optmed,  and  leaving  not 
a  vestige  of  their  presence  except  tlie  unfortunate*  inhabitants 
which  they  contained. 

I  have,  however,  succeeded  in  obtaining  an  excellent  view 
into  the  interior  of  a  Wood  Ants'  nest,  though  it  was  })ut  a 
short  one.  Accompanied  by  my  friend  Mr,  H.  J.  B.  Hancock, 
I  was  visiting  some  remarkably  tine  Wood  Ants'  nt?sts  noar 
Bagshot.  We  took  with  us  a  large  piece  of  plate-glass,  placed 
it  edgewise  on  the  top  of  an  ant-hill,  and,  standing  one  at  each 
side,  cut  the  nest  completely  in  two,  leaving  the  glass  almost 
wholly  buried  in  it.  After  the  expiration  of  a  few  weeks, 
during  which  time  the  Ants  could  repair  damages,  we  returned 
to  the  spot,  and,  with  a  spade,  removed  one  side  of  the  nest  as 
far  as  the  glass,  which  then  served  as  a  window  through  which 
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we   could   look   into   the   nest.      It  was  really  a  wonderfiil 
sight. 

The  ant-hill  was  honeycombed  into  passages  and  cells,  in 
all  of  which  the  inhabitants  were  hurriedly  running  about, 
being  alarmed  at  the  unwonted  admission  of  light  into  their 
dwellings.  In  some  of  the  chambers  the  pupse  were  treasured, 
and  these  chambers  were  continually  entered  by  Ants,  which 
picked  up  the  helpless  pupae  and  carried  them  to  other  parts  of 
the  nest  where  the  unwelcome  light  had  not  shown  itself. 
Unfortunately,  this  view  lasted  only  a  short  time.  Owing  to 
the  partial  decomposition  of  the  vegetable  substances  of 
which  the  Ants'  nest  is  made,  the  interior  is  always  hot  and 
always  moist.  Now,  the  day  on  which  we  visited  the  nest 
happened  to  be  a  cold  one,  and,  in  consequence,  the  moisture 
of  the  nest  was  rapidly  condensed  on  the  inner  surface  of  the 
glass,  and  in  a  few  minutes  completely  hid  the  nest  from  view, 
leaving  me  only  time  to  make  a  rapid  sketch.  Unfortunately 
some  one  discovered  the  plate  of  glass  and  stole  it.  Next  time 
that  I  examine  a  Wood  Ants'  nest  I  shall  take  care  to  insert 
the  glass  exactly  east  and  west,  and  shall  open  its  southern  side 
towards  noon  on  a  hot,  sunshiny  day,  so  that  the  rays  of  the 
sun  may  warm  the  glass  and  prevent  evaporation. 

At  the  bottom  of  Plate  XI.  part  of  this  nest  is  shown,  with 
the  Ants  running  to  and  fro  and  carrying  off  the  white  pupae 
which  are  lying  in  the  passages.  On  the  left  hand,  near  the 
bottom,  may  be  seen  that  curious  little  beetle,  Quedius 
hrevis^  which  has  so  strange  a  habit  of  living  in  the  nests  of 
this  Ant.  This  beetle  has  been  described  on  page  75.  No  less 
than  twenty  species  of  beetles  have  been  found  by  Dr.  Power 
inhabiting  the  nest  of  this  Ant.  When  the  nest  is  disturbed  a 
very  pungent  vapour  arises,  not  unlike  that  of  strong  vinegar, 
and  grievously  affects  both  the  eyes  and  nostrils.  This  is 
caused  by  the  formic  acid,  which  is  secreted  by  Ants  in  great 
quantities.  Indeed,  it  is  so  plentiful  that  in  some  parts  of  the 
world  '  ant-vinegar '  is  made  by  steeping  Ants  in  boiling  water 
and  extracting  the  formic  acid  from  them. 

Mention  has  been  made  of  the  pup©  of  the  Ant.  The«e  are 
the  little,  oval,  white  bodies  that  are  popularly  called  '  ants' 
eggs.'  The  transformations  of  the  Ant  tribe  are  very  simple. 
The  larva  is  fed  by  the  nurses  until  it  is  full-grown,  when  it 
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sets  to  work  and  spins  for  itself  a  cocoon  in  which  it  is  entirely 
enveloped.  The  charge  of  these  cocoons  falls  upon  the  workers, 
and  admirable  nurses  they  are.  They  take  the  greatest  care  of 
the  cocoons,  continually  shifting  them  to  higher  or  lower  parts 
of  the  nest  according  to  the  temperature  of  the  day.  If  one  of 
these  cocoons  be  opened  the  insect  is  found  lying  inside  it, 
nearly  as  white  as  its  habitation,  and  having  its  limbs  tucked 
against  its  body.  The  cocoons  are  of  different  sizes,  the  largest 
containing  those  of  the  perfect  males  and  females,  the  next  size 
those  of  the  larger  workers,  and  the  smallest  those  of  the  little 
workers. 

When  the  perfect  insects  are  developed,  they  often  make 
their  appearance  in  vast  multitudes,  and,  as  they  are  not  able 
to  direct  their  flight  against  the  wind,  are  blown  about  at 
random  just  slr  the  breeze  happens  to  turn.  Sometimes  they 
fall  into  the  river,  where  the  fish  hold  high  festival  over  them, 
and,  out  of  the  swarms  which  leave  a  nest  only  a  very  few 
survive  and  found  fresh  colonies.  Indeed,  were  they  all  to  live, 
or  were  even  a  moderate  percentage  to  survive,  the  whole  country 
would  be  eaten  up  by  the  Wood  Ant  alone  in  a  few  years. 
Supposing,  however,  a  pair  to  have  escaped  the  many  dangers 
of  their  flight,  they  disrobe  themselves  of  their  wings,  and  do 
so,  not  by  tearing  them  from  their  insertions,  but  by  simply 
imhitching  them.  The  wings  are  thrown  well  forward,  and  the 
insect  sharply  presses  their  ends  against  the  ground,  when  they 
immediately  fall  off,  and  are  left  lying  where  they  fell,  the  Ant 
rimning  away,  apparently  quite  pleased  at  being  rid  of  its 
beautiful  wings. 

The  habits  of  other  British  Ants  are,  on  the  whole,  very 
much  like  those  of  the  Wood  Ant,  though  each  species  has 
some  peculiarity  of  it«  own.  For  example,  the  Black  Ant 
{Formica  Juligmosa)  is  remarkable  for  its  sluggish  nature,  so 
different  from  the  quick,  active  fussiness  of  Ants  in  general. 
If  a  nest  of  the  Black  Ant  be  opened  tlie  insects  take  it  very 
easily,  moving  gently  and  quietly  as  if  half-paralysed.  How- 
ever, with  all  their  slowness,  they  seem  to  have  a  very  good 
idea  of  taking  care  of  themselves,  and  contrive  to  slip  out  of 
sight,  while  the  more  active  Yellow  or  Ked  Ants  would  be 
fussing  about,  trying  one  means  of  escape  after  another. 

z  2 
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Sometimes  two  entirely  distinct  species  of  Ant  may  be  found 
to  occupy  different  sides  of  the  same  hillock,  and  I  have  found 
the  Black  Ant  and  the  Yellow  Ant  under  the  bark  of  a  little 
fir-stump  about  seven  inclies  in  diameter.  Until  I  took  off 
the  bark  I  was  not  aware  of  their  existence ;  and  it  was  a  very 
curious  sight  to  see  two  distinct  colonies  in  such  close  proximity, 
yet  neither  interfering  with  the  other.  Mr.  F.  Smith  mentions 
that  he  has  foimd  a  nest  of  another  ant,  Myrmica  Icevinodia, 
within  a  hill  made  by  the  Wood-Ant.  Myrmica  nitidula  has 
been  taken  in  the  same  locality. 

The  Ebd  Ant  {Formica  aaiiguinea)  is  worthy  of  some  notice, 
because  it  is  one  of  the  slave-making  species.  It  invades  the 
nests  of  other  Ants  and  carries  off  the  pupae,  and  transfers  them 
to  its  own  nest.  The  captors  take  as  much  care  of  them  as  of 
their  own  pupae  ;  and,  when  they  assume  the  perfect  form,  make 
slaves  of  them.  Mr.  Smith  mentions  no  less  than  four  species 
of  Ants  which  are  thus  imprisoned  and  enslaved  by  the  Red  Ant. 
The  large  workers  resemble  the  females  in  colour,  and  vary  in 
length  from  the  third  to  the  fourth  of  an  inch.  They  are 
fierce  and  courageous,  and  by  them  the  nests  of  other  Ants  are 
stormed  and  the  pupae  carried  off  as  spoils  of  war.  The  small 
worker  is  rather  duller  in  hue,  the  crown  of  the  head,  the 
middle  of  the  thorax,  and  the  legs  being  rather  dun  than  red. 

The  colour  of  the  female  is  blood-red,  slightly  toned  down 
with  a  very  fine  ashen  dun.  The  abdomen  is  reddish-black, 
and  so  are  the  top  of  the  head  and  the  face.  The  wings  re- 
semble those  of  the  Wood  Ant.  The  male  rejsembles  that  of 
the  Wood  Ant,  but  is  redder.  This  Ant  is  not  very  generally 
distributed  tliroughout  England,  but  is  plentiful  in  some 
places,  such  as  the  New  Forest. 

There  is  a  very  singular  family  of  Ants,  called  MutUUdcje^  or 
Solitary  Akts,  very  few  of  which  are  known  to  inhabit  Eng- 
land. This  is  rather  curious,  because  they  are  very  plentiful 
in  most  quarters  of  the  globe,  and  seem  equally  at  home  in  the 
hottest  and  coldest  climates.  More  than  three  hundred  species 
of  the  Solitary  Ant  are  in  the  British  Museum,  and  this  num- 
ber will  probably  be  increased  as  soon  as  practical  entomologists 
get  to  work  in  various  parts  of  the  world  which  have  hitherto 
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not  been  explored-  by  them.  In  these  Ants  there  are  no 
workers  or  neuters,  and  the  males  are  always  winged  and  the 
females  without  wings.  The  legs  of  the  female  are  strong  and 
uised  for  burrowing. 

On  Woodcut  XXXIII.  Fig.  2,  is  shown  the  female  of  one  of 
our  few  species,  MutUla  EuropcBa,  the  male  being  drawn  at 
Fig.  3.  In  this  insect  the  principal  colours  are  black  and 
yellow.  The  head  and  legs  are  black,  the  thorax  is  rust-red,  and 
the  abdomen  is  shining  black,  with  a  band  of  pale,  shining 
yellow  hair  on  the  first,  second,  and  third  segments.  The  legs 
are  black,  and  covered  with  hair  and  bristles.  The  male  is 
steely-blue  rather  than  black,  the  thorax  is  redder  than  in  the 
female,  and  the  wings  are  dusky,  darkening  on  the  edges  to- 
wards the  tips.  This  is  a  scarce,  though  widely-distributed 
insect,  and  has  been  taken  in  that  very  fertile  locality,  Darenth 
Wood.     It  is  also  found  in  the  New  Forest. 

It  is  a  parasitic  insect,  the  larva  of  the  Mutilla  feeding  on 
that  of  the  Humble  Bee.  In  Denmark,  out  of  a  nest  of 
Humble  Bees  containing  nearly  eighty  cells,  only  two  of  the 
legitimate  inhabitants  were  hatched,  and  seventy-six  Mtitillas, 
forty-four  being  males  and  the  remainder  females.  The 
Mutillidae  are  not  all  parasitic  on  Humble  Bees ;  as,  in  coun- 
tries where  Humble  Bees  are  very  scarce,  the  Mutillidse  are 
plentiful ;  while  in  England,  whare  the  Humble  Bees  and  their 
nests  are  so  common,  the  Mutillidse  are  very  scarce. 

We  now  come  to  the  Diggers,  and  take  first  the  family  of 
PompilidcBy  in  which  the  thorax  is  broad — sometimes  broader 
than  it  is  long,  and  sometimes  slightly  squared.  The  hinder  mar- 
gins are  rather  angular,  the  legs  are  long,  and  the  abdomen  is  at- 
tached, to  the  thontt  by  a  short  footstalk.  On  Woodcut  XXXIV. 
Fig.  1,  is  shown  one  of  these  insects,  called  Pompilus  fuscus^ 
slightly  enlarged,  so  as  to  show  better  the  formation  of  the 
wing.  In  this  genus  the  head  is  wide,  and  set  transversely  on 
,the  thorax,  and  th6  three  ocelli  are  placed  in  a  triangle  on  the 
forehead.  The  antennae  of  the  female  form  a  curl  at  the  end, 
as  represented  in  the  illustration,  while  those  of  the  male  are 
only  bent.  The  front  wings  have  one  marginal  and  three  sub- 
marginal  cells.  The  hind  legs  are  long,  and  their  claws  have 
a  little  pad  between   them.     The  abdomen  is  longer  in  the 
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female  Hian  in  the  male.     At  Fig.  a  ia  shown  the  maxillary 
palpiiM,  and  at  Fig.  b  the  labium. 

These  insects  are  all  burrowers,  and  vary  much  in  the  soil 
whifh  they  prefi-r  for  their  timnels.  The  present  species  pre- 
fers such  soil  as  is  found  on  sandy  heaths,  and,  as  it  is  plentiful 
all  over  England,  may  be  captured   almost  anywhere.     The 
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object  of  the  burrow  is  to  form  a  retreat  for  its  young ;  and, 
when  the  tunnel  is  formed,  the  insect  lays  an  egg  in  it,  nearly 
fills  the  hole  with  Bpider§,  and  then  closes  its  mouth.  The 
young  Pompilus,  when  hatched,  begins  to  feed  upon  the  spiders, 
and  the  mother  insect  ia  taught  by  instinct  to  place  in  the 
nest  just  so  many  spiders  that,  when  the  last  is  eaten,  the 
lana  i^  ready  to  change  into  its  pupal  i-tute. 
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All  the  Pompili  are  pretty  insects.  The  general  colour  of 
this  species  is  slightly  shining  black.  The  first  three  segments 
of  the  abdomen  are  rust-red,  each  having  a  narrow  black  band. 
The  wings  are  dusky,  with  a  livid  blackish  band  on  the  tips 
and  lower  edges.  About  twenty  British  species  of  Pompilus 
are  now  known. 

In  the  family  Larridce^  which  comes  next  in  order,  the  outer 
edges  of  the  mandibles  are  curved  towards  their  bases.  The 
tibisB  of  the  two  first  pair  of  legs  have  one  spine  at  their  tips, 
whereas  those  of  the  hind  pair  of  legs  have  two  spines.  These 
may  seem  to  be  but  trifling  characteristics,  and  yet  we  shall 
see  their  value  when  we  come  to  define  the  next  &mily. 

On  Woodcut  XXXFV.  Fig.  2,  is  drawn  an  example  of  this 
family.  Its  name  is  AstcUa  boopsy  and  both  names  are  pecu- 
liarly appropriate,  as  we  shall  presently  see.  The  head  is  very 
large,  and  wider  than  the  thorax,  and  the  eyes  are  very  large, 
even  in  the  female,  while  in  the  male  they  are  so  enormous 
that  they  meet  on  the  top  of  the  head,  of  which  they  occupy 
the  greater  part.  The  specific  name  of  bodpa,  or  ox-eyed,  is 
given  to  it  in  consequence  of  its  very  large  eyes.  The  figure 
is  that  of  a  male,  while  the  head  of  the  female  is  shown  at 
Fig.  g.  The  antennae  are  much  more  curved  in  the  female 
than  in  the  male.  The  first  pair  of  wings  have  one  marginal  and 
three  submarginal  cells,  shaped  as  may  be  seen  at  Fig.  2.  The 
abdomen  has  a  very  short  footstalk,  and  in  the  male  the  upper 
surface  is  flattened.  The  colour  of  the  insect  is  black ;  there  is 
a  little  grey  down  in  front  of  the  face.  The  abdomen  is  black, 
with  the  first  and  second  segments  rusty-red,  as  also  the  base  of 
the  third  segment.  Its  edges  are  somewhat  flattened.  The  wings 
are  nearly  transparent,  and  have  a  broad  blackish  band  at  the 
tip  of  the  submarginal  cell.  This  is  the  colouring  of  the 
female.  The  male  is  usually,  though  not  always,  smaller  than 
the  female,  and  the  whole  face  and  cheeks — i.e.,  the  part  be- 
hind the  eyes — are  covered  with  shining  silvery  white  down. 
His  eyes  are  red  and  the  sides  of  the  thorax,  the  tip  and  base 
of  the  abdomen  are  covered  with  long,  greyish  down. 

This  is  one  of  the  burrowing  insects,  and  is  a  very  active 
creature,  from  whence  is  derived  its  name  of  Astata,  signifying 
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something  that  is  too  restless  to  stand  stilL  It  is  a  sand-lover, 
and  sand-pits  and  their  neighbourhood  are  good  localities 
wherein  to  search  for  it.  Mr.  F.  Smith  states  that  he  has 
taken  it  in  plenty  on  Hampstead  Heath  daring  the  end  of  July 
and  August.  It  is  not^  however,  a  eonmion  species,  being  one 
of  the  many  local  insects  that  are  plentiful  enoi^h  in  the  place 
which  they  frequent,  but  not  to  be  found  out  of  certain  limited 
districts. 

The  female  prefers  the  hard  to  the  loose  sand,  and  makes 
therein  a  tunnel,  some  four  or  five  inches  in  depth,  stocking  it 
with  different  insects.  According  to  Mr.  Smith  the  Astata 
generally  selects  for  this  purpose  the  larvse  of  one  of  the  field- 
bugs  {Peiitatomia),  but  he  has  seen  it  carrying  a  hymenop- 
terous  insect,  belonging  to  the  genus  Oxybelus.  Only  two 
British  species  of  Astata  are  at  present  known. 

The  family  of  the  Nyssonidae  are  easily  distinguished  from 
the  preceding  family  by  the  jaws  and  the  legs.  The  mandibles 
are  not  waved  beneath,  and  all  the  legs  are  moderately  spined. 
A  rather  pretty  and  very  interesting  example  of  this  family  is 
given  on  Woodcut  XXXIV.  Fig.  3.  Its  name  is  MMinus 
arvensis. 

In  tliis  genus  the  head  is  not  wider  than  tlie  thorax,  and  the 
eyes  are  large  and  oval.  These  large  eyes  are  used  to  some 
purpose,  as  we  sliall  presently  see.  The  front  pair  of  wings 
have  one  marginal  and  four  submarginal  cells,  the  fourth  ex- 
tending to  the  tip  of  the  wing.  The  abdomen  is  long,  and  its 
first  segment  is  so  drawn  out  as  to  form  a  sort  of  footstalk  by 
which  it  is  attaclied  t^.)  tlie  abdomen.  The  colour  of  the  insect 
is  black,  diversified  witli  yellow  feet,  and  four  yellow  l)ands  on 
tlie  abdomen.  It  is  one  of  the  commonest  of  its  kind,  and  bv 
the  following  extract  tlie  reader  will  see  how  to  search  for  and 
catch  it.  Mr.  F.  Smith  gives  the  following  graphic  aecoimt  of 
the  Mellinus  in  his  '  Catalogue  of  British  Hymenoptera  in  the 
British  Museum.' 

*  Having  frequently  observed  the  habits  of  the  type  of  this 
genus,  Mellinus  arvensis^  and  reared  it  from  the  larval  state, 
a  few  observations  are  here  required.  Wlien  the  parent  insect 
has  found  a  burrow  of  the  required  length,  and  enlarged  the 
extremity  into  a  chamber  of  proper  dimensions,  she  issues  forth 
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in  search  of  the  proper  food  for  her  young.  This  consists  of 
various  Dipterous  insects.  Species  of  various  genera  are  equally 
adapted  to  her  purpose. 

^  It  is  amusing  to  see  four  or  five  females  lie  in  wait  upon  a 
|)atch  of  cow-dung  imtil  some  luckless  fly  settles  on  it.  When 
this  happens,  a  cunning  and  gradual  approach  is  made.  A 
sudden  attempt  would  not  succeed,  for  the  fly  is  the  insect  of 
quickest  flight,  and  therefore  a  degree  of  artifice  is  necessary. 
This  is  arranged  by  running  past  the  victim  slowly  and  ap- 
parently in  an  unconcerned  manner,  imtil  the  poor  fly  is  caught 
unawares  and  carried  off  by  the  Mellinus  to  its  burrow.  The 
first  fly  being  deposited,  an  egg  is  laid,  the  necessary  number 
of  fli^  are  soon  secured,  and  her  task  is  completed.  Some- 
times she  is  interrupted  by  rainy  weather,  and  it  is  some  days 
ere  she  can  store  up  the  quantity  required. 

^  A  larva  found  feeding  became  full-fed  in  ten  days ;  six 
flies  were  devoured,  the  heads,  harder  parts  of  the  thorax, 
portions  of  the  abdomen,  and  the  legs,  being  left  untouched. 
The  larva  spins  a  tough,  thin,  brown,  silken  cocoon,  passes  the 
winter  in  the  larval  state,  changes  to  the  nymph  (or  pupa)  on 
the  approach  of  summer,  and  appiears  about  the  beginning  of 
autumn  in  the  perfect  state.' 

The  mandible  of  this  insect  is  shown  at  Fig.  c,  the  labium 
at  (Z,  and  the  maxilla  at  e.  Only  two  British  species  of  the 
genus  are  known. 

In  consequence  of  the  vast  num])er  of  British  Hymenoptera, 
we  are  forced  to  select  a  comparatively  few  examples,  taking 
those  which  afford  the  best  types  of  the  different  faitillies. 
We  now  come  to  the  family  of  the  Crabronida*.  In  them  the 
head  is  large,  and  frequently  of  very  great  size  in  proportion 
to  the  body.  The  shape  of  the  abdomen  is  extremely  valuable^ 
jiome times  having  a  foot-stalk  and  sometimes  none ;  while  it 
may  be  either  oval,  elliptical,  or  club-shaped.  The  eyes  are 
oval,  and  sometimes  have  an  impression  on  one  side,  which 
gives  tliem  somewhat  of  a  kidney  shape.  . '    '. 

On  Woodcut  XXXIV.  Fig.  4,  is  drawn  Crahro  quadriniaCU-^ 
latuSj  one  of  the  most  common  of  its  kind.  In  consequence  of 
the  great  numl)er  of  species  in  this  genus,  nearly  forty  being 
already  known,   Mr.  F.  Smith    separates  them   into   several 
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divisions,  the  first  of  which  has  the  abdomen  set  on  a  long  foot- 
stalk ;  the  second,  in  which  the  abdomen  has  a  moderate  foot- 
stalk ;  and  the  third,  in  which  it  has  a  very  short  fbot-st«lk,  and 
the  ocelli  are  set  in  an  equilateral  triangle.  To  this  division 
the  present  species  belongs.  Its  colour  is  black,  variegated 
with  yellow  patches,  which  are  variable  both  in  number  and 
size.  The  clypeus  is  deeply  keeled  in  the  centre,  and  thinly 
covered  with  fine  yellowish  down.  The  abdomen  has  generally 
four  yellow  patches — hence  the  name  of  qu<idTim<iciLl(it%L8 — 
and  one  yellow  band. 

It  is  a  very  common  species,  and  makes  its  burrows  in  de- 
cayed wood.  The  future  larva  is  supplied  with  various  insects, 
mostly  gnats  and  other  small  Diptera.  The  larva  of  this 
insect  is  shown  at  Fig.  / 

The  family  of  the  PhilanthidsB  comes  next  on  our  list.  In 
these  insects  the  head  is  always  wider  than  the  thorax.  The 
tibiae  of  the  middle  pair  of  legs  have  a  single  spur  at  their  tips, 
and  the  front  tarsi  are  strongly  fringed.  A  good  example  of 
this  family,  Gerceria  arvenaia,  is  shown  on  Woodcut  XXXIV. 
Fig.  5.  The  colour  of  the  insect  is  black,  with  the  face  and 
thorax  mottled  with  yellow.  The  female  has  four  yellow  bands 
on  the  abdomen  and  the  male  five,  and  there  is  a  yellow  spot 
on  each  side  of  the  first  segment.  In  this  genus,  the  head  is 
squared,  and  the  three  ocelli  are  set  in  a  triangle  on  the  crown. 
The  first  pair  of  wings  have  one  oblong  marginal,  and  three 
submarginal  cells.  The  first  segment  of  the  abdomen  is 
narrowed  to  half  the  width  of  the  second,  so  as  to  form  a  sort 
of  footstalk.  The  legs  are  strong  and  the  tarsi  of  the  first  pair 
are  fringed  on  the  outside. 

All  the  members  of  this  genus  are  burrowers,  and  this  species 
prefers  hard,  fiat,  and  sandy  spots.  It  is,  perhaps,  the  most 
plentiful  of  its  genus,  and  Mr.  F.  Smith  remarks  that  it  is 
more  miscellaneous  in  its  choice  of  food  for  its  young  than  any 
other  of  the  burrowing  Ilymenoptera.  It  always  takes  weevils, 
but,  owing  to  the  vast  numbers  of  these  beetles,  it  has  a  very 
wide  choice.  It  has  been  observed  to  carry  oflF  the  Nut-weevil 
{BalaniniLS  niLCum),  and  even  the  Grooved-weevil  {Otio^ 
rhynchus  aulcatua).  Both  of  these  insects  have  been  de- 
scribed, the  former  on  page  180,  and  the  latter  on  page  175. 
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That  the  latter  beetle  should  be  selected  for  such  a  purpose 
is  really  astonishing.  As  all  entomologists  know,  its  round, 
hard-shelled  body  is  scarcely  pervious  to  a  pin,  and,  before  it 
can  be  placed  on  the  setting-board,  a  needle  has  to  be  used  in 
order  to  pierce  the  hard  elytra  and  make  way  for  the  pin. 
Yet  such  an  insect  as  this  is  actually  used  as  food  for  the  young 
larva  of  the  Cerceris.  Mr.  Smith  remarks  that  this  difficulty 
is  obviated  by  a  peculiarity  in  the  development  of  the  Cerceris. 
The  egg  is  not  hatched  until  some  days  after  it  has  been  depo- 
sited, so  that  the  dampness  of  the  soil  acts  upon  the  hard 
exterior  of  the  beetle,  and  renders  it  soft  enough  to  be  pierced 
by  the  jaws  of  the  larva. 

The  Cerceris  seems  not  to  be  in  the  least  particular  as  to 
the  species  of  weevil  with  which  it  provisions  its  nest,  but  to 
take  any  species  that  may  be  most  plentiful  in  the  neiglibour- 
hood  of  its  burrow.  The  middle  of  July  is  the  best  time  in 
which  to  search  for  this  beetle. 


CHAPTER  IV. 

WASPS  AND  SOLITARY  BEES. 

We  now  come  to  the  great  group  called  Diploptera,  or  *  folded 
wings/  because  in  repose  the  second  pair  of  wings  are  folded 
longitudinally.  In  these  insects  there  are  Solitary  and  Social 
species,  and  in  all  the  former  there  are  only  two  sexes,  namely, 
the  perfect  male  and  female,  while  in  the  latter  there  is  a  third, 
or  imperfect  or  neuter  sex,  called  the  Worker.  These  are,  ii^ 
fact,  undeveloped  females.  All  the  females,  whether  perfect 
or  not,  are  armed  with  a  venomous  sting,  the  construction 
of  which  will  be  described  when  we  come  to  treat  of  the 
Hive  Bee.  We  know  these  insects  popularly  by  the  name  of 
Wasps,  and  while  some  species  are  familiarly  known  to  all 
who  take  the  least  interest  in  the  works  of  Nature,  others, 
more  especially  the  solitary  species,  are  utterly  unknown  except 
to  naturalists. 

We  will  begin  with  the  Solitary  Wasps,  or  Eumenida?, 
which  may  be  distinguished  by  the  claws  of  the  tarsi,  which 
are  double  in  the  Solitary  and  single  in  the  Social  Wasps.  On 
Plate  XI.  Fig.  1,  may  be  seen  two  examples  of  these  remarkable 
insects,  one  shown  in  flight,  and  the  other,  just  below  it, 
engaged  in  forming  its  curious  nest.  The  latter  specimen,  as 
well  as  Fig.  3,  serves  to  show  the  longitudinal  folding  of  the 
lower  pair  of  wings.  The  name  of  this  insect  is  Eumenes 
coarctata^  the  only  Britisli  example  of  its  genus. 

In  this  genus  the  head  is  triangular,  the  wings  large,  with 
one  marginal  and  three  submarginal  cells,  and  the  abdomen  is 
somewhat  pear-shaped,  the  first  segment  being  drawn  out  so  as 
to  form  a  decided  footstalk.  Its  colour  is  black,  variegated 
with  yellow.  The  front  edge  of  the  prothorax  and  the  tibiae 
and  tarsi  are  yellow.  The  segments  of  tlie  abdomen  are  edged 
with  yellow,  and  there  are  ten  spots  of  the  same  colour  on  the 
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second  eegment.  This  is  another  of  the  local  insects  which  are 
tolerably  plentiful  in  their  limited  diBtricts.  Mr.  Smith  men- 
tione  Sandhurst  and  Sunning  Hill  as  places  where  it  may  be 
found  in  moderate  numbers,  and  Weybridge  as  a  place  where 
it  has  occurred  sparingly. 

This  insect  is  chiefly  remarkable  for  the  vase-shaped  nest 
which   it  constructs  from   mud.      These   nests,   or  cells,  are 


attached  to  the  twigs  of  various  plants,  but  especially  to  the 
common  heath,  as  is  shown  on  Plate  XI.  In  each  of  these 
cells  the  mother-insect  lays  a  single  egg,  and  then  provisions 
the  cell  with  the  larvae  of  small  Lepidoptera. 

Before  parting  with  the  Solitary  Wasps,  of  which  we  have 
so  few  British  examples,  we  must  mention  a  very  interesting 
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genus  called  Odynerus,  the  members  of  which  make  their  nestB 
in  tubes  and  hollows  of  various  kinds.  Some  of  them  are  very 
fond  of  boring  out  the  pith  of  dead  rose  or  bramble  sticks, 
making  therein  a  series  of  cells,  and  placing  in  each  cell  an 
egg  and  a  supply  of  food,  such  as  small  caterpillars.  Two 
species,  Odynema  Uevvpea  and  mdariocephalua^  adopt  this 
plan,  and  their  curious  cells  may  be  found  in  almost  every 
garden.  The  former  of  these  insects — a  rare  species — lines 
the  tube  with  sand,  and  constructs  the  cells  of  the  same  mate- 
rial. Some  of  them,  such  as  Odynerue  quad/ratu8j  burrow  into 
old  wood  if  they  can  find  no  hole  ready  made ;  but  if  they  can, 
they  make  use  of  it.  Mr.  F.  Smith  mentions  that  he  has  found 
its  nests  in  the  hollow  reeds  that  formed  the  thatch  of  an  out- 
house, and  that  he  has  known  of  a  case  where  it  tilled  with  its 
cells  both  barrels  of  a  pistol  that  was  hanging  to  a  post  in  a 
garden-house.  The  cells  of  this  species  are  provisioned  with 
small  green  caterpillars. 

The  next  family  is  that  of  the  Social  Wasps,  or  Vespidue. 
Tliere  is  but  one  British  genus,  namely  Veepa^  and  eight 
British  species,  some  of  which,  such  as  the  Common  Wasp  and 
the  Hornet,  are  very  well  known,  while  others  are  almost 
unknown  except  to  naturalists.  All  the  species  build  nests  of 
remarkable  beauty,  some  being  built  under  cover,  and  some 
being  so  constructed  that  they  can  endure  the  open  air.  I  once 
had  a  beautiful  series  of  nests  of  British  Wasps.  The  collection 
included  not  only  the  nests,  but  the  nests  in  various  stages  of 
progress,  from  the  first  cell  to  the  complete  edifice,  and  each 
complete  nest  was  accompanied  by  the  male,  female,  and 
worker  Wasp.  The  collection  was  made  for  me  by  the  late 
Mr.  S.  Stone,  whose  lamented  loss  deprived  the  scientific 
world  of  a  laborious,  close,  and  accurate  observer. 

In  all  these  nests,  however  different  they  may  appear  ex- 
ternally, there  are  one  or  two  points  in  which  they  agree.  The 
cells  are  all  placed  with  tlieir  mouths  downwards,  and  are 
arranged  side  by  side  in  regular  tiers,  one  above  another,  with 
just  sufficient  space  between  each  tier  for  the  Wasps  to  pass 
freely.  They  are  all  made  of  a  paper-like  substance,  obtained 
l)y  tearing  off  and  masticating  small  fibres  of  wood,  sometimes 
sound  and  sometimes  decaying  wood. 


PLATE    XI. 
ANTS,  WASPS.  AND  SOLITARY  BEES. 


1.  Fonnica  rufa  and  nest 

2.  QuediuB  brevis. 

3.  Enmenes  and  neet 

4.  Vespa  arborea  and  nest. 

5.  Andrena  nitida. 

6.  Andrena  Trimmerana. 

7.  Ciliasa  hsemorrhoidalis. 

8.  Nomada  ruficomis. 

9.  Stylops  melittae. 

Plants: — 
Harebell. 

Common  Heath  {Erica  citterea),  with  nost  of  Eumenes. 
Ivy. 
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We  will  take  first  the  Comhon  Wasp  {^Veapa  vulga/ns), 
which  may  be  seen  on  Woodcut  XXXV.,  and  watch  it  through 
the  process  of  making  its  nest. 

In  the  spring  a  female  Wasp  issues  from  the  hiding-place 
in  which  she  has  passed  the  winter,  and  begins  to  search  for  a 
suitable  locality  in  which  to  make  her  nest.  She  always 
chooses  for  this  purpose  a  hole,  such  as  that  of  a  mouse  or  rat 
— generally  the  former — and,  at  some  distance  from  the  en- 
trance, sweeps  away  the  earth,  so  as  to  form  a  small  rounded 
chamber.  Somewhere  in  the  roof  of  this  chamber  there  is 
sure  to  be  a  root  of  some  kind,  and  to  this  root  the  Wasp 
attaches  a  short  pillar  of  papier-mach^,  somewhere  about  one- 
third  of  an  inch  in  length.  At  the  lower  portion  of  this  pillar 
she  forms  a  small  cell,  not  a  sixth  of  an  inch  in  length,  and 
after  a  little  while  places  two  others  at  its  side.  An  egg  is 
then  deposited  in  each  cell,  and  the  Wasp  proceeds  to  make  a 
roof  over  them,  shaped  just  like  an  umbrella. 

More  cells  are  now  made,  more  eggs  laid,  and  the  first  larvse 
are  hatched,  require  constant  feeding,  and  grow  rapidly,  so 
that,  in  proportion  to  their  growth,  the  length  of  the  cell-walls 
has  to  be  increased.  The  umbrella-like  covering  is  now  too 
small  to  serve  its  purpose,  so  the  Wasp  makes  a  larger  one, 
cutting  up  and  re -masticating  the  old  one.  Tliis  is  always 
done  whenever  the  nest  is  enlarged,  and  it  is  quite  easy  to 
trace  the  remains  of  the  successive  coverings.  By  tliis  time 
the  larvae  are  about  to  change  into  the  pupal  state,  and  each 
spins  a  white  silken  cocoon  over  the  mouth  of  its  cell,  thus 
shutting  itself  up  from  all  disturbance.  It  soon  passes  througli 
its  transformations,  and  then  bites  its  way  through  tlie  cell- 
cover  and  issues  into  the  nest,  a  perfect  insect,  ready  to  take 
its  share  in  the  enlargement  of  the  nest. 

All  these  early  Wasps  belong  to  the  workers,  and,  like  the 
worker-ants,  are  undeveloped  females.  They  cannot  lay  eggs, 
leaving  that  duty  to  the  original  queen,  if  we  may  so  call  her ; 
but  they  can,  and  do,  collect  materials,  masticate  them  into 
papier-mach^,  and  build  fresh  cells.  They  also  scoop  away  the 
earth  from  the  chamber  and  enlarge  it,  so  as  to  fit  it  for  the 
increasing  nest. 

By  this  time  the  number  of  worker-wasps  has  increased 
so  much  that  a  second  tier  of  cells  is  needed  for  their  energies 
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to  be  expended  on.  Accordingly,  they  fix  a  number  of  papier- 
niach6  pillars  to  the  mouths  of  the  cells  of  the  first  tier,  and 
to  them  they  suspend  a  second  tier  of  cells.  A  third,  fourth^ 
and  fifth  tier  follow  in  rapid  succession ;  and,  as  the  nest  is 
enlarged,  so  the  covering  is  enlarged  in  proportion.  Some- 
times the  Common  Wasp  builds  its  nest  in  a  hollow  tree  or 
in  some  similar  locality ;  and  it  is  remarkable  that  the 
covering  of  the  nest  is,  in  this  case,  very  different  from  that 
which  is  employed  when  the  insect  builds  an  underground 
habitation.  In  the  latter  case  the  nest  is  surrounded  with 
layer  after  layer  of  paper,  so  as  to  protect  the  cells  in  case  the 
sides  or  any  of  the  earthen  chambers  should  collapse ;  but  in 
the  former  case  the  covering  is  quite  thin,  and  scarcely  con* 
tains  a  tenth  of  the  material  that  is  needful  for  the  sub- 
terranean nest^ 

Whatever  may  be  the  shape  of  the  nest,  the  Wasp  never 
leaves  the  cells  without  a  covering.  Knowing  this  instinct, 
Mr.  Stone  induced  Wasps  to  build  nests  in  any  form  which  he 
liked,  simply  by  arranging  pieces  of  the  comb  and  waiting  till 
the  Wasps  had  covered  them.  For  this  purpose  he  prepared  a 
series  of  boxes,  and  actually  induced  a  single  swarm  of  Wasps 
to  build  six  complete  nests,  and  to  begin  a  seventh.  Tliese 
nests  were  of  all  kinds  of  shapes.  One,  for  example,  was  like 
an  hour-glass,  another  like  a  claret-jug  without  its  handle, 
another  like  a  stalactite  cAvem,  and  so  foilh.  Indeed,  wlien  I 
last  saw  him,  he  said  that  he  meant  in  the  following  spring  to 
make  the  Wasps  build  a  nest  shaped  like  St.  Paul's  cathedral, 
and  I  have  not  the  least  doubt  that  he  would  have  suc- 
ceeded. 

Wasps  feed  chiefly  on  other  insects,  though  they  are  very 
fond  of  ripe  fruit  and  sugar,  and  have  a  fashion  of  picking  out 
tlie  ripest  part  of  the  choicest  fruit  in  a  way  that  is  anything 
but  agreeable  to  the  gardener.  Flies  they  eat  in  great  abund- 
ance, and,  at  Walton  Hall,  I  have  seen  the  Wasps  flying  l>y 
hundreds  into  the  pig-sties,  and  carrying  off^  the  flies  as  tht»y 
swarmed  upon  the  pigs  that  were  luxuriously  basking  in  the 
sun.  Thus  they  are  not  without  their  usefulness,  and,  unless 
they  swarm  to  a  great  extent,  certainly  do  more  good  than 
harm.  There  are  two  species  of  Wasp  which  are  very  much 
alike.     These  are  the  Common  Wasp  ( Vespa  vulgaris)^  and 
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the  G-erman  Wasp  ( Veapa  gei^manica).  The  latter,  however, 
may  be  known  by  three  black  spots  upon  the  edge  of  the  first 
segment  of  the  abdomen.  In  the  construction  of  the  nest,  the 
former  insect  uses  decaying,  and  the  latter  sound  wood.  Con- 
sequently, the  nests  of  the  former  insect  are  of  a  paler  and 
greyer  hue  than  those  of  the  latter.  I  have  seen  a  nest  which 
was  made  by  a  double  swarm  of  Wasps,  one  half  of  each  species. 
The  nest  was  a  singularly  beautiful  one,  the  grey  and  warm 
brown  being  curiou^y  variegated,  according  to  the  portions 
made  by  the  different  species.  The  nest  was  preserved  by  Mr. 
Stone,  and  given  by  him  to  Mr.  F.  Smith. 

It  has  already  been  mentioned  that  some  of  the  Wasps  build 
their  nests  in  the  open  air.  One  of  these  insects,  together  with 
its  nest,  is  drawn  on  Plate  XI.  Fig.  3.  This  is  called  the  Tbse- 
Wasp  {Vespa  arborea\  because  its  nests  are  suspended  from 
the  branches  of  trees  and  bushes,  the  Wasp  sometimes  choosing 
quite  a  low  bush,  and  sometimes  building  in  a  lofty  tree-branch. 
In  this  insect,  the  '  scape,'  i.e.  the  long  joint  of  the  antennse, 
is  yellow  in  front,  in  both  sexes,  and  there  are  three  black 
spots  on  the  clypeus.  The  nest  is  very  delicately  and  beau- 
tifully made,  and,  in  spite  of  the  apparently  fragile  nature  of 
its  structure,  is  perfectly  able  to  resist  the  weather.  The  nest 
is  suspended  by  an  elongated  footstalk,  running  for  nearly  an 
inch  parallel  with  the  twig  to  which  the  nest  is  suspended. 

Another  species,  the  Norway  Wasp  (  Vespa  Norvegica\  also 
builds  in  trees,  and  the  nest  is  very  similar  to  that  of  the 
former  insect.  A  specimen  in  my  collection  shows  very  plainly 
the  successive  coverings  that  have  been  made  by  the  mother 
insect.  There  are  only  five  cells,  and  the  outer  covering  has 
been  drawn  about  half  way  over  that  which  actually  protects 
the  cells.  On  holding  it  up  to  the  light  and  looking  at  it,  the 
streaks  made  by  the  Wasp,  while  spreading  the  papery  paste, 
are  as  plain  as  those  of  a  painter's  brush  on  the  canvas,  and  the 
outer  covering  is  so  thin  that  the  light  can  be  plainly  seen 
shining  through  it.  Compensation,  however,  is  found  for  this 
delicacy  by  the  fact  that  the  several  coverings,  each  standing 
a  little  from  the  other,  protect  the  cells  far  better  than  would 
be  the  case  if  there  were  but  one  covering,  and  that  a  very 
tliick  and  strong  one. 

A  A 
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Now  we  come  to  the  largest  and  most  formidable  of  the 
British  Wasps,  the  terrible  Hornet  (  Vespa  crahro\  a  figure  of 
which  is  given  on  Woodcut  XXXV.  Fig.  1.  This  figure  re- 
presents a  perfect  female  of  the  natural  size.  The  workers  are 
much  less,  and,  indeed,  many  worker  Hornets  are  no  bigger 
than  the  common  Wasp,  from  which,  however,  they  can  at  once 
be  distinguished  by  the  dark  red-brown  of  their  markings. 

The  nest  of  the  Hornet  is  exactly  similar  in  character  to  that 
of  the  common  Wasp,  but  the  cells  are  very  much  larger.  The 
nest  is  usually  made  in  hollow  trees  ;  and  within  a  few  hundred 
yards  of  my  house  are  several  Hornets'  nests — a  fact  which  I 
take  care  Tiot  to  mention,  lest  any  anxious  parent  should 
destroy  them,  fearing  that  they  might  injure  his  children,  a 
fate  that  befell  one  of  these  nests  last  year.  There  is  really  not 
the  least  occasion  for  fear.  The  Hornet  has  a  great  deal  too 
much  to  do  to  spend  its  time  in  stinging  children,  and,  unless 
its  nest  be  attacked,  it  is  peaceable  enough.  Mr.  Stone  kept 
many  Hornets'  nests  at  work,  and  was  no  more  stung  by  them 
than  a  bee-master  is  stimg  by  his  bees.  Outhouses  and  similar 
places  are  favourite  localities  for  Hornets'  nests. 

The  successful  capture  of  a  Hometfl'  nest  is  a  very  difficult 
business,  and  that  of  a  Wasps'  is  child's  play  to  it.  In  the  first 
place,  it  is  much  more  difficult  to  cut  a  nest  out  of  a  hollow 
tree  than  to  dig  it  out  of  tlie  earth ;  and  in  the  next  place, 
the  Hornet  works  all  night,  provided  the  moon  shines,  whereas 
the  Wasp  stays  at  home. 

The  food  of  the  Hornet  consists  of  other  insects,  and  it  has  a 
special  liking  for  Wasps.  My  brother  once  saw  a  Hornet  in 
chase  of  some  Atalanta  butterflies,  and  the  instinct  exhibited  by 
the  insect  was  really  wonderful.  In  the  open  air  the  short- 
winged,  heavy-bodied  Hornet  would  have  no  chance  of  catching 
the  ample-winged  butterfly.  So  the  Hornet  kept  flying  back- 
wards and  forwards  in  front  of  the  butterfly,  until* the  Atalanta 
thouglit  to  escape  by  flying  tli rough  the  branches  of  an  elm 
tree.  This  was  the  object  of  tlie  Hornet's  manoeuvres,  for  it  dt 
once  dashed  among  the  foliage,  wliere  the  wide  wings  of  the  but- 
terfly were  at  a  disadvantage,  captured  the  imfortunate  Ata- 
lanta, bit  off  its  head  and  wings,  and  flew  away  with  the  body. 

The  next  tribe  of  Hymenoptera  is  that  whicli  is  called  An- 
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thophila,  or  Flower-lovers,  and  sometimes  Mellifeira,  or  Honey- 
bearers.  It  comprises  the  insects  which  are  familiarly  known 
as  Bees.  As  is  the  case  with  the  Wasps,  the  Bees  are  both  Social 
and  Solitary,  and  in  the  former  case  the  workers,  or  imperfect 
females,  form  the  majority  of  the  community.  The  antennas 
of  the  male  Bees  have  thirteen  joints,  and  those  of  the  females 
only  twelve ;  and  the  same  proportion  exists  in  the  rings  or 
segments  of  the  abdomen,  the  male  having  seven,  and  the 
female  only  six.  The  larva  is  always  fed  on  pollen  or  honey, 
or  both,  this  food  being  stored  in  cells  constructed  for  the 
purpose. 

All  these  insects  possess  a  very  remarkable  modification  of 
the  parts  of  the  mouth  which  are  formed  with  the  organ 
known  as  the  tongue,  trunk,  or  proboscis.  The  end  of  the 
tongue  is  furnished  with  a  slender  brush,  formed  by  tiny  hairs 
which  edge  the  rings  of  which  the.  organ  is  composed.  Mag- 
nified illustrations  of  the  tongues  of  two  kinds  of  Bee  may  be 
seen  on  Woodcut  XXXVII.  Figs,  a  and  6.  A  very  full  and 
detailed  description  of  this  organ  is  given  by  Mr.  Westwood  in 
his  admirable  '  Introduction,'  vol.  ii.  pp.  256-260.  I  strongly 
recommend  any  of  my  readers  who  wish  to  make  themselves 
adepts  in  practical  entomology,  to  procure  a  few  specimens  of 
the  largest  Bees  and  examine  this  beautiful  apparatus  with  the 
aid  of  a  lens.  Tlie  common  Humble-bees  will  answer  the  purpose 
very  well.  This  apparatus  is  used,  as  we  all  know,  for  ex- 
tracting from  flowers  the  sweet  juices  which  will  become  honey 
after  being  taken  into  the  system  of  the  insect.  The  juices  in 
<|uestion  are  not  sucked,  as  they  are  by  the  proboscis  of  a 
moth  or  butterfly,  but  are  swept  out  of  the  flower  by  means  of 
the  brush. 

The  first  family,  called  Andrenidse,  comprises  the  Solitary 
Bees,  and  is  divided  into  two  groups,  namely,  the  Obtusi- 
lingues,  or  blunt-tongued  Bees,  and  the  Acutilingues,  or  sharp- 
tongued  Bees ;  the  tongues  of  the  former  group  resembling 
those  of  the  wasps,  while  those  of  the  second  group  are  long, 
lance-shaped,  and  pointed.  Examples  of  the  sharp-tongues 
will  presently  be  given. 

On  Woodcut  XXXV.  Fig.  3,  is  drawn  a  Solitary  Bee  called 
HoLictus  rubicundua.  In  this  genus  the  head  is  rather  trian- 
gular, and  the  ocelli  are  set  in  a  curve  upon  the  crown.     The 
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wings  have  one  marginal  and  three  submarginal  cells,  the  first 
of  which  is  nearly  as  long  as  the  other  two  together.  The 
antennse  of  the  males  are  much  longer  than  those  of  the  females. 
The  colour  of  tlie  present  species  is  black,  a  very  fine  dun- 
coloured  brown  being  upon  the  face,  and  a  fringe  of  shining 
yellow  hairs  edging  the  labnim.  The  middle  of  the  thorax  is 
covered  with  tawny  red  down,  becoming  paler  on  the  sides  and 
towards  the  base  of  the  thorax.  The  abdomen  is  smooth  and 
shining,  with  a  little  tawny  down  at  tlie  base.  Tlie  females 
have  narrow  white  bands  on  all  the  segments,  and  tlie  males 
liave  a  similar  band  on  the  first  four  segments  only.  The  shape 
of  the  male  abdomen  is  shown  at  Fig.  e.  The  head  of  the  male, 
with  its  long  antennae,  is  drawn  at  Fig.  d. 

This  is  a  burrowing  insect,  making  a  tunnel  several  inches  in 
deptli,  and  only  just  large  enough  to  allow  of  the  passage  of 
the  Bee.  The  end  of  the  biurrow  is  slightly  enlarged,  so  as  to 
foim  a  sort  of  chamber,  and  in  this  chamber  the  Bee  places  one 
kigg  and  a  quantity  of  pollen.  I  have  found  tliat  the  pollen  is 
kneaded  together  so  as  to  form  a  hard,  paste-like  ball,  which, 
by  careful  digging,  can  be  removed  from  the  burrow  without 
being  broken.  Nor  is  this  all.  From  the  main  shaft,  if  we 
may  so  call  it,  several  short  biurows  are  made,  not  more  than  an 
inch  or  so  in  length,  and  in  each  of  them  an  egg  and  a  supply 
of  pollen  are  placed. 

Mr.  F.  Smith  has  paid  great  attention  to  these  insects,  and 
has  observed  that  the  female  Halicti  appear  early  in  April  and 
are  hard  at  work  until  the  end  of  June,  when  they  gradually 
disappear.  About  August  the  male  Bees  begin  to  sliow  them- 
selves, soon  followed  by  a  quantity  of  females,  who  immediately 
begin  to  form  fresh  tunnels.  The  time  occupied  in  passing 
through  the  changes  is  very  short,  for  in  ten  or  twelve  days 
after  the  larva  is  hatched  it  is  ready  to  pass  into  the  pupal 
state.  It  is  evident,  therefore,  that,  like  the  Social  Wasps  and 
Bees,  the  Halicti  females  hybemate  after  meeting  their  mates, 
so  as  to  begin  their  nest-making  as  early  as  possible  in  the 
following  year. 

There  are  more  than  twenty  species  of  this  genus,  among 
which,  one,  called  appropriately  Ilalictus  oninutisairnus^  is 
remarkable  for  being  the  smallest  British  Bee  yet  known.  The 
male  is  barely  one-eighth  of  an  inch  in  length. 
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Next  comes  the  typical  geniis  of  the  family,  two  examples  of 
which  are  given  on  Plate  XI.  The  genus  Andrena  lias  the 
head  as  wide  as  the  thorax,  and,  in  the  male,  occasionally 
wider.  The  antennae  are  elbowed  ;  the  wings  have  one  mar- 
ginal and  three  submarginal  cells,  and  the  hinder  tibise  are 
furnished  with  stiff  bristles  by  means  of  which  the  insect  ciin 
carry  to  its  home  the  pollen  which  it  obtains  from  flowers. 
One  of  these  Bees  may  be  seen  on  Plate  XI.  Fig.  4.  It  is 
ctMed  Andrena  niHda,  from  the  polished  and  shining  abdomen. 
The  colour  is  black,  the  thorax  being  clothed  with  yellowish 
down.  The  nervures  of  the  wings  are  rust-red,  and  there  is  a 
darkish  clouding  at  their  tips.  On  each  side  of  the  second  and 
third  segments  of  the  abdomen  is  a  patch  of  whit«  down, 
and  the  tip  of  the  abdomen  has  a  fine  dun-coloured  fringe. 

This  pretty  species  occurs  early  in  spring,  and  may  be  found 
on  the  flowers  of  the  common  dandelion.  It  makes  a  burrow 
very  similar  to  that  of  the  Halictus,  and,  like  that  insect,  forms 
short  accessory  burrows  radiating  from  the  principal  shaft. 

Another  species,  Andrena  Triminerana^  is  seen  on  Plate 
XI.  Fig.  5.  The  colour  of  this  Bee  is  black,  the  thorax  being 
covered  with  a  reddish-dim  down,  and  tlie  legs  being  covered 
with  brownish  hairs  on  their  upper  surface.  The  antennae  of 
the  female  are  longer  than  is  usually  the  case.  One  of  its 
burrows  is  seen,  from  which  it  is  just  emerging.  One  of  the 
larvae  is  shown  at  Fig.  10. 

This  insect  is  common  near  London,  and  is  worthy  of  atten- 
tion as  Ix^ing  often  infested  with  the  remarkable  little  beetle 
called  theStylops,  which  has  been  described  on  page  157.  At 
Fig.  5  the  Stylops  may  be  seen  just  appearing  from  beneath 
one  of  the  segments  of  the  abdomen ;  and  at  Fig.  6,  at  the 
top  of  the  Plate,  the  insect  is  seen  as  it  appears  when  flying, 
the  peculiar  milkiness  of  the  wings  being  very  well  given. 
The  species  which  is  most  attacked  by  the  Stylops  is  Andrena 
convexiu^cula.  Out  of  thirty  specimens  of  this  insect,  not 
one  had  escaped  the  Stylops.  It  is  found  in  the  Isle  of  Wight 
and  other  places,  but  does  not  appear  to  live  near  London. 

Of  this  enormous  genus,  nearly  seventy  species  are  in  the 
] British  Museum.  Some  burrow  in  loose  sand,  some  in  hard 
ground,  and  some  even  prefer  very  hard,  strong  paths,  over 
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which  there  is  continual  traffic.  One  species  is  called  by 
Mr.  F.  Smith  the  Kentish  Bee  (Andrena  pilipes)^  because  it 
is  almost  peculiar  to  Kent.  It  is  a  very  boldly  marked  Bee. 
The  down  on  the  bead  and  thorax  is  black,  the  abdomen  is 
shining,  and  the  hinder  tibiae  are  silvery  white  beneath  and 
brown  above.  I  have  foimd  it  burrowing  in  a  nearly  perpen- 
dicular sand-bank  at  Abbey  Wood,  and  reared  several  of  the 
Bees  from  their  pupa-cells.  The  tunnels  do  not  run  to  any 
great  depth,  and  I  was  able  to  cut  out  the  cells  with  an  ordi- 
nary pocket-knife.  In  one  year  there  was  quite  a  colony  of 
the  Kentish  Bee  in  that  spot.  It  frequents  the  thistle ;  and  as 
it  returns  to  its  nest,  covered  with  the  white  pollen  of  that 
flower,  it  presents  a  very  singular  appearance. 

Just  above  Andrena  nitida^  on  Plate  XI.  and  at  Fig.  7  is 
seen  another  Bee  belonging  to  the  same  family.  Its  name  is 
Cilisaa  hcemorrhoidalis. 

In  this  genus  the  head  is  transverse,  the  ocelli  are  set  in  a 
curve  upon  the  crown,  and  the  wings  are  like  those  of  Andrena. 

The  colour  of  the  present  species  is  black,  with  a  sprinkling 
of  pale  down.  The  face  of  the  male  is  densely  clothed  with 
bright,  but  pale  yellowish  down.  On  the  middle  of  the  thorax 
the  down  is  black,  and  the  rest  similar  to  that  of  the  face. 
The  down  on  the  first  joints  of  the  antennae  is  pale  and  on  the 
others  is  black,  with  a  few  yellowish  hairs  along  the  sides. 
The  wings  are  clouded  towards  their  ends.  There  is  a  slight 
difference  between  the  sexes,  the  female  being  decidedly  larger 
than  the  male,  and  having  a  line  of  bright  yellowish  hair  roimd 
the  thick  patch  on  the  thorax,  the  rest  of  the  down  being  grey. 
The  fifth  and  sixth  segments  of  the  abdomen  are  covered  with 
dense  golden  yellow  down. 

According  to  Mr.  F.  Smith,  this  is  a  local  insect,  and  seems 
to  confine  itself  to  places  in  which  the  blue-bell  grows,  that 
flower  being  the  only  one  which  it  frequents.  The  habits  of  the 
insect  are  exactly  like  those  of  Andrena.  There  are  only  two 
species  known  to  inhabit  England. 

The  very  beautiful  Bee  which  is  shown  on  Woodcut  XXXV. 
is  our  last  example  of  the  Andrenidie.  It  has,  I  believe,  no 
popular  name,  but  its  scientific  title  is  Dasi/poda  hirtipes. 
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In  this  genus  the  ocelli  are  set  in  a  slight  curve  on  the 
crown  of  the  head.  The  upper  wings  have  one  marginal  and 
two  submarginal  cells,  the  labial  palpi  have  four  joints  and  the 
maxillary  palpi  six.  Mr.  F.  Smith  calls  this  ^  the  most  beau- 
tiful Bee  found  in  this  country ;  the  appearance  of  the  female 
when  loaded  with  pollen  is  sufficiently  singular  to  attract  the 
attention  of  the  most  apathetic  observer.'  There  is  no  dif- 
ficulty in  identifying  it,  as  the  very  long  and  dense  hair  of  the 
legs,  especially  of  the  hinder  pair,  is  sufficient  to  indicate  it. 
The  general  colour  is  black,  but  the  abdomen  has  three  white 
l>ands.  The  male  may  be  distinguished  by  his  smaller  size  and 
brighter  colouring.  Each  segment  of  the  abdomen  is  reddish 
yellow  at  the  upper  edge,  and  is  fringed  with  pale  yellow  down. 

It  is  one  of  the  burrowers,  making  its  tunnels  in  sand-banks. 
It  does  not  appear  to  breed  in  the  immediate  neighbourhood 
of  London,  but  is  plentiful  in  many  parts  of  Kent,  especially 
those  in  which  sand  abounds.  Sandown,  Isle  of  Wight,  is, 
for  that  reason,  a  favourite  locality  of  this  beautiful  insect. 
The  head  and  hind  legs  of  the  male  are  seen  at  Figs,  c  and  d. 
Both  the  scientific  names  of  this  insect  refer  to  the  exceedingly 
long  hair  of  the  hinder  legs.  The  word  *  Dasypoda '  is  Greek, 
and  signifies  *  shaggy-footed,'  and  the  word  *  hirtipes '  has 
exactly  the  same  signification  in  Latin. 

We  now  come  to  the  Bees  or  Apidse.  In  these  insects  the 
tongue  is  very  long,  and  can  be  folded  under  the  head  and 
breast  when  not  in  use.  They  are  divided  into  several  groups 
or  sub-families,  the  first  of  which  is  called  Andrenoides,  or  An- 
drena-like  Bees.  They  have  similar  habits  to  the  Andrcna. 
Only  two  species  of  this  sub-family  are  known,  both  belonging 
to  the  genus  Panurgus. 

An  example  of  the  next  sul>-family,  the  Cuculinse,  is  given  on 
Plate  XI.  Fig.  9,  and  is  named  Nomada  mftcovnis.  The  insects 
belonging  to  this  group  are  popularly  known  as  Wasp-bees, 
because,  although  evidently  Bees,  they  have  a  very  wasp-like 
look  about  them,  especially  in  the  colouring.  They  have  no 
pollen-gathering  apparatus,  neither  pollen  brushes  nor  pollen- 
scales,  and  are  by  some  authors  termed  Denudata,  or  Naked 
Bees,  in  consequence  of  this  peculiarity.  The  reason  for  the 
absence  of  this  apparatus  is  evident  enough.     Nature  never 
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supplies  organs  unless  they  have  their  work  to  do,  and,  as  the 
Bee  is  a  parasitic  one,  there  is  no  reason  why  it  should  take  the 
trouble  of  gathering  pollen.  The  name  of  CuculinsB,  or  Cuckoo- 
bees,  is  given  to  them  in  consequence  of  their  parasitic  habits. 

In  this  genus  the  antennae  are  elbowed,  and  are  nearly  as  long 
as  the  thorax.  The  upper  wings  have  one  marginal  and  three 
submarginal  cells.  The  last  segment  of  the  abdomen  is  blunt 
in  the  females  and  sharp  in  the  males. 

This  is  a  most  variable  insect  in  point  of  colour,  but  it  may 
be  generally  described  as  rust-red,  with  three  black  longitudinal 
lines  in  the  thorax,  and  with  yellow  spots  and  bands  on  the 
abdomen.  There  is  but  little  difference  in  the  dimensions  of 
the  sexes. 

That  these  Bees  are  parasitic  is  well  known,  but  the  par- 
ticular mode  of  parasitism  is  scarcely  ascertained. 

They  enter  the  burrows  of  certain  Solitary  Bees,  and  in  those 
burrows  the  young  Nomadse  are  matured.  It  is  supposed  that 
when  the  Solitary  Bee  has  laid  in  its  stock  of  pollen,  the  Cuckoo- 
bee  enters  the  burrow,  deposits  an  ^g,  and  goes  off  to  repeat 
the  process  elsewhere.  When  the  real  owner  of  the  burrow 
returns,  she  finds  an  egg  already  laid,  takes  it  for  her  own,  and 
so  goes  away  and  makes  a  fresh  burrow.  This,  however,  is  only 
conjectured,  as  is  the  theory  that  the  parasite  not  only  lays  an 
egg,  but  closes  the  burrow  herself. 

One  of  the  most  curious  points  connected  with  these  insects 
is  the  fact  that  the  Solitary  Bee  never  interferes  with  the 
parasite.  Mr.  F.  Smith  has  the  following  remarks  on  this  su]>- 
ject :  *  I  have  on  several  occasions  watched  with  much  enjoy- 
ment a  large  colony  of  Eucera  longicomw '  (this  will  be  pre- 
sently described);  Hhe  males  occasionally  darting  forwards 
with  great  velocity,  then  turning  sharply  roimd,  and  as  it  were 
swimming  in  circles  close  to  the  ground ;  then  darting  off  again 
and  again  in  an  unceasing  round  of  sportive  enjoyment.  Their 
industrious  partners,  whose  whole  existence  appears  to  be  bound 
up  in  one  unceasing  round  of  labour,  would  occasionally  return 
home  laden  with  food  for  their  young  progeny. 

*  Sometimes  it  would  happen  that  a  Nomada  had  previously 
entered  her  nest.  When  such  proved  to  be  the  case,  she 
would  issue  from  it,  and,  flying  off  to  a  short  distance,  wait 
patiently   until    the    parasite    came   forth,   when  she   would 
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re-enter  and  deposit  her  burden.  It  will  be  observed  in  this 
instance,  that  between  Eucera  and  Nomada  no  resemblance 
exists  in  general  appearance,  one  being  several  times  larger 
than  the  other,  and  covered  with  pubescence  of  a  sombre 
colour ;  whereas  the  parasite  is  a  gaily-coloured  insect,  desti- 
tute of  pubescence,  and  readily  observed  from  the  brightness 
of  its  colouring.' 

As  the  result  of  long,  laborious,  and  minute  examination, 
Mr.  Smith  is  of  opinion  that  the  Nomada  is  parasitic  upon 
the  food,  and  not  upon  the  larva  of  the  Solitary  Bee,  and  tliat 
when  the  latter  finds  an  egg  in  her  burrow,  she  deserts  it  and 
goes  off  to  make  another.  Altogether,  twenty-four  British 
species  of  a  Nomada  are  known.  The  generic  name  Norrujda 
is  Greek,  and  signifies  a  creature  that  wanders  in  search  of 
food  and  has  no  fixed  home. 

On  Woodcut  XXXVI.  Figs.  1  and  2,  are  shown  both  sexes  of 
the  parasitic  bee  called  Coelioxys  simplex.  One  of  the  most 
striking  points  in  this  genus  is  the  strongly  marked  difference 
in  form  of  the  two  sexes.  In  the  female,  as  seen  at  Fig.  2, 
the  abdomen  is  peculiarly  sharp,  giving  occasion  for  the 
generic  title  of  Coelioxys,  or  *  sharp-bellied.'  The  abdomen  of 
the  male,  however,  is  broad,  and  boldly  toothed  at  the  end. 
The  head  is  as  wide  as  the  thorax,  and  the  ocelli  are  placed 
upon  the  crown  in  a  triangular  form  ;  the  eyes  are  rather  long 
and  haiiy.  The  thorax  is  rather  globular,  and  the  scutellum 
has  a  tooth  on  either  side.  The  upper  wings  have  one  mar- 
ginal and  two  submarginal  cells,  as  shown  in  the  illustration. 

The  present  species  is  perhaps  the  most  plentiful  of  its 
genus,  of  which  six  British  species  are  known,  all  being 
parasitic  on  Solitary  Bees.  The  colour  of  the  insect  is  black, 
with  a  very  pale  yellowish  down  on  the  head  and  thorax.  The 
wings  are  dusky,  but  translucent,  and  are  darker  towards  their 
tips.  The  abdomen  is  shining  black,  with  a  few  large  pimc- 
tiu'es.  These  Cuckoo-bees  are  often  parasitic  on  the  well- 
known  Leaf-cutter  Bees,  one  of  which  is  shown  at  P^ig.  5  of 
the  same  Woodcut. 

In  the  Bee  which  is  drawn  on  Woodcut  XXXVI.  Fig.  3, 
we  have  an  example  of  parasitism   carried  out   to  a  curious 
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extent,  as  we  shall  presently  see.  Its  name  is  ifdecta  armfda. 
The  genus  to  which  this  Bee  belongs  haa  the  head  transverse, 
and  the  ocelli  set  in  a  line  upon  the  crown.  The  upper  wings 
have  one  marginal  and  three  siibmarginal  cells.  There  are 
only  two  species  of  Melecta  known  to  inhahit  England,  the 
present  species  being  the  more  common  of  tlie  two. 


iX'WJ 


1.  Jkviclille. 


The  colour  of  the  insect  is  varialilc.  hut  is  mostly  as 
follows : — The  general  colour  is  lilack,  and  the  greater  part  of 
tlie  body  is  covered  with  ashen  grey  down.  There  is  a  tuft  of 
white  down  on  cither  side  of  the  thorax,  and  the  wings  are 
transparent,  but  clouded  towards  their  tips.  Tlie  abdomen  is 
shining  black,  with  the  exception  i>f  a  wiiite  jwtch  on  either 
side  of  the  base,  another  on  the  second  Kogmeut,  and  a  very 
small  white  spot  on  each  side  of  the  third  and  fourth  segments. 
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In  some  specimens  the  white  spots  do  not  appear,  so  that  the 
insect  is  entirely  black.  Both  sexes  are  coloured  much  in  the 
same  manner,  with  the  exception  that  the  whole  of  the  downy 
clothing  has  a  slight  yellowish  tinge. 

This  is  a  parasitic  insect,  laying  its  eggs  in  the  nest  of  one 
of  the  burrowing  bees,  named  Anthophora  acervorum.  This 
Bee  makes  its  nest  in  the  holes  of  old  walls,  chalk-pits,  and 
similar  localities,  and  is  a  very  common  insect,  absolutely 
swarming  in  some  localities.  It  is  subject  to  the  attacks  of 
three  other  insects,  which  are  the  common  Earwig,  the  P'iretail- 
fly,  already  described  on  page  330,  and  the  Melecta,  the  two 
Hymenopterous  foes  being  often  seen  at  once  engaged  in  their 
destructive  work.  The  Melecta  is,  however,  itself  much 
infested  witli  the  larvae  of  the  Oil-beetle,  which  may  be  found 
clinging  to  the  under  side  of  the  thorax. 

At  Fig.  4,  Woodcut  XXXVI.  is  shown  an  example  of  one  of 
our  most  interesting  groups  of  wild  Bees,  named  scientifically 
Osmia  rufa.  The  specimen  is  a  female.  In  this  genus 
the  upper  wings  have  one  marginal  and  two  submarginal 
cells.  The  ocelli  are  set  in  a  slight  curve  on  the  crown  of  the 
head. 

The  present  species  is  black  and  hairy.  The  head  of  the 
female  is  provided  with  a  sort  of  horn  on  either  side  of  the 
face,  the  ends  of  the  horns  being  slightly  bent  inwards.  The 
down  on  the  middle  or  disc  of  the  thorax  is  black,  becoming 
dun  towards  the  base,  while  on  the  sides  and  beneath  it  is  ashen 
grey.  The  male  has  no  horns  on  the  head,  and  the  face  is 
covered  with  long  white  down.  The  antennsc  are  long  and 
slender,  and  the  head  and  thorax,  instead  of  ]>eing  black,  are 
deep  green-blue.  The  abdomen  is  covered  with  thick  yellowish 
down  arranged  in  successive  bands  or  belts. 

I  mentioned  just  now  that  this  insect  belongs  to  one  of  our 
most  interesting  groups  of  Bees.  It  has  always  interested  me 
greatly  on  account  of  the  curious  nests  which  it  makes. 
Generally,  one  species  adheres  strictly  to  one  kind  of  locality, 
but  this  is  not  the  case  with  tlie  Osmia,  which  adapts  its 
cells  to  various  localities,  according  to  the  exigencies  of  the 
moment.  There  are  ten  species  of  Osraia,  each  having  some 
particular  point  of  interest  attached  to  its  mode  of  nesting. 
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Take,  for  example,  Oamia  bicolor.  This  insect  generally 
makes  its  cell  within  the  empty  shells  of  garden  snails,  not 
because  it  is  unable  to  make  a  burrow,  but  because  it  finds  the 
empty  shells  to  be  as  good  as  ready-made  burrows.  So  it  begins 
by  depositing  an  egg  at  the  end  of  the  whorl,  putting  in  a  suf- 
ficiency of  honey  and  pollen,  and  making  a  partition  wall  of 
some  vegetable  substance.  A  second  chamber  is  then  formed  in 
like  manner,  and  so  on  until  the  Bee  has  reached  the  mouth  of 
the  shell,  which  it  closes  with  a  strong  barrier. 

There  is  in  the  British  Museum  a  very  ciuious  example  of 
sagacity  in  this  Bee,  showing  clearly  that  the  insect  possesses 
some  share  of  reasoning  powers  as  well  as  mere  instinct.  She 
had  taken  the  shell  of  the  large  garden  snail,  and  when  she  came 
near  the  mouth,  found  that  it  was  much  too  large.  So,  instead 
of  proceeding  after  the  usual  fashion,  she  has  made  two  cells 
and  placed  them  side  l^y  side,  and  close  to  the  mouth  itself 
has  actually  set  the  cells  crosswise. 

As,  in  order  to  emerge  into  the  air,  it  is  necessary  for  the 
inhabitants  of  the  lower  cells  to  pass  through  the  others,  this 
necessity  is  met  in  a  very  simple  manner.  Those  eggs  which 
are  laid  in  the  outermost  cells  produce  male«,  and  are  developed 
])efore  the  others,  so  that  those  insects  which  inhabit  the  cells 
immediately  beneath  them  can  pass  through  their  deserted 
homes. 

Another  species,  Osmiu  Jeiicoiiwlana^  burrows  in  bramble- 
sticks,  not  taking  out  the  whole  of  the  pith,  but  scraping  out  a 
series  of  cliambers,  which  are  connected  by  small  passages,  so 
that  the  walls  of  division  take  but  little  material. 

Another  species,  Osmia  fulviventriti^  makes  its  burrows  in 
decaying  wood ;  while  another,  Osinla  panetana — a  northern 
species — cliooses  the  under  surface  of  stones.  There  is  in  the 
British  Museum  a  stone,  measuring  ten  inches  by  six,  on  which 
jire  no  less  than  two  liundred  and  thirty  cells  of  this  Bee.  Mr. 
F.  Smith  took  charge  of  this  mass  of  cells,  and  found  tliat  the 
Bees  escaped  at  intervals  during  three  years.  '  When  found, 
one-third  were  developed.  The  following  year  a  second  brood 
came  forth,  and  while  in  my  possession  a  tliird.  In  the  first 
instance,  the  whole  deposit  was  subject  to  the  same  influences 
and  had  produced  larvae ;  what  was  the  cause  of  tlie  retarded 
development  of  the  rest,  it  were  vain  to  attempt  to  determine.' 
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To  the  next  genus  belong  those  curious  Bees  which  are  popu- 
larly called  Leaf-cutter  Bees,  because  they  line  their  burrows 
with  pieces  of  various  leaves,  those  of  the  rose  being  the  favour- 
ites. They  burrow  in  various  materials,  and  sometimes  the  same 
species  makes  its  tunnels  in  decaying  wood  or  in  sandstone. 
The  species  which  is  shown  on  Woodcut  XXXVI.  Fig.  5, 
Megachile  centuncularia,  sometimes  burrows  in  decaying  wood, 
sometimes  in  old  walls,  and  sometimes  in  the  ground. 

In  this  genus  the  head  is  large,  and  the  ocelli  are  set  in  a 
triangle  on  the  crown.  The  upper  wings  have  one  marginal 
and  two  submarginal  cells,  and  the  females  have  a  very  thick 
pollen-brush  on  the  abdomen.  This  species,  which  is  very 
plentiful,  is  black,  with  ashen  grey  down,  becoming  yellowish 
on  the  face.  The  disc  of  the  thorax  is  nearly  naked.  The 
abdomen  is  heai*t-shaped  in  the  female,  and  longer  and  blunter 
in  the  male,  and  eacli  segment  has  a  very  narrow  edging  of 
pale  yellow  down.  Beneath,  the  down  is  bright  golden  yellow. 
It  must  here  be  remarked  that  these  colours  are  only  to  be 
found  in  specimens  recently  escaped  from  the  pupal  cell,  the 
beautiful  hues  fading  by  exposure. 

On  Woodcut  XXXVII.  Fig.  1,  is  a  rather  magnified  figure 
of  tlie  insect  called  by  Gilbert  White  the  Hoop-shaver  Bee, 
from  a  habit  which  will  be  presently  described.  In  this  genus, 
of  which  only  one  species  is  known  to  inhabit  England,  the  head 
is  nearly  as  wide  as  the  thorax,  and  the  ocelli  are  set  in  a  tri- 
angular form  rather  forward  on  the  crown.  The  upper  wings 
liave  one  marginal  and  two  submarginal  cells,  and  the  abdomen 
is  rather  curved,  and  furnished  in  the  female  with  a  thick  pollen- 
brush,  and  in  the  male  with  spikes  at  the  end,  as  seen  in  the 
illustration.  The  present  species  has  five  of  these  spines.  Its 
colour  is  exceedingly  variable  in  detail,  but  is  generally  black, 
with  yellow  on  the  sides  of  tlie  face  and  the  clypeus.  The  ab- 
domen has  a  yellow  spot  on  either  side  of  each  segment. 

The  Bee  is  a  burrower  in  the  decayed  wood  of  willow- 
trees,  but,  if  possible,  she  will  take  advantage  of  the  deserted 
burrows  of  the  Goat-moth,  which  will  be  described  in  the  fol- 
lowing pages.  In  order  to  prepare  a  home  for  its  future  young, 
it  goes  to  some  down-covered  plant,  such  as  the  campion,  and 
strips  oflf  the  woolly  covering,  running  along  the  stem,  and 
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ghftving  it  quite  bare.  It  then  collecta  the  bundle  of  down 
Instween  ita  head  and  fore-legs,  carries  it  off  to  the  burrow, 
and  witli  it  makes  a  cocoon-like  cell,  binding  togetlier  the 
fibres  of  down  with  somo  kind  of  glutinous  material.  Within 
this  cell  it  places  an  egf^  and  a  quantity  of  pollen  eiiffioient  to 
last  tliu  young  grub  throughout  it»  larval  condition.     When 
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full-fed,  the  larva  apiuB  within  itsi  cell  a  silken  cocoon,  from 
which  it  emerges  in  its  perfect  state  somewhere  about  Mid> 
summer. 

This  Beo  presentB  one  very  remarkable  point  of  differeuce 
from  insects  in  general,  the  male  being  as  much  larger  than 
the  female  a^  the  female  is  usually  larger  than  the  male.  The 
Hpecics  in  <iiute  a  common  one,  especially  towards  the  south  of 
England. 
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The  Bee  which  occupies  the  centre  of  Plate  XII.  well 
deserves  its  names  of  Eucera  longicornis.  The  former  of 
these  two  names  is  Greek,  and  signifies  *  beautiful  horns,' 
while  the  latter  is  Latin,  and  signifies  ^long-homed.'  Both 
titles  are  given  to  the  insect  on  account  of  the  great  length  of 
the  antennae  of  the  male,  which  are  as  long  as  the  head, 
thorax,  and  body  together.  These  antennae  are  very  remark- 
able when  viewed  through  the  microscope,  the  joints  being 
covered  with  honeycomb-like  markings,  as  if  a  net  with  six- 
Bided  meshes  had  been  drawn  over  them.  The  ocelli  are  set  in 
a  slight  curve  on  the  crown  of  the  head,  and  the  upper  wings 
have  one  marginal  and  two  submarginal  cells. 

Only  one  species  is  known  in  England.  It  is  black,  clothed 
with  a  dun-coloured  dovm,  changing  to  very  pale  yellow  on  the 
sides,  and  ashen  grey  beneath. 

This  is  one  of  the  burrowing  Bees,  preferring  a  hard,  clay 
soil  for  that  purpose.  It  needs  no  lining  for  the  cells,  but 
kneads  the  clav  wall  of  its  cell  so  hard  and  smooth  that  it  is 
able  to  hold  the  soft  paste  of  pollen  and  honey  with  which  it 
is  stored.  Some  of  the  habits  of  this  insect  have  been 
mentioned  when  treating  of  the  Firetailed-fly  (p.  331).  Mr. 
F.  Smith  has  the  following  remarks  on  this  Bee :  *  It  does 
not  spin  a  cocoon,  but  passes  the  winter  in  the  larva  state, 
changing  about  the  end  of  April  to  the  pupa,  and  shortly 
after  arriving  at  its  perfect  condition.  The  pupa  throws  off  a 
thin,  transparent  shroud.  The  male,  on  emerging  from  its 
cell,  passes  its  long  antenna3  through  the  notch  at  the  base  of 
the  first  joint  of  the  anterior  tarsus,  drawing  the  antenna) 
through,  and  thus  readily  divests  those  organs  of  the  thin 
pellicle  in  which  they  are  enveloped.  Here  we  see  another 
beautiful  exemplification  of  the  truth  that  "  nothing  is  made 
in  vain."  The  long  antennae  of  the  males  of  this  genus 
are  doubtless  adapted  to  some  peculiar  phase  in  their 
economy,  and  tlie  remarkable  hexagonal  reticulation  of  the 
joints  also  answers  some  purpose  connected  with  a  peculiar 
sense  the  exact  functions  of  which  we  are  unable  to  ap- 
preciate.' 

This  is  not  a  rare  insect,  but  in  some  localities  is  much 
more  plentiful  tlian  in  others,  forming  large  colonies,  and 
almost  honeycombing  the  earth  with  its  burrows. 


CHAPTER  V. 
SOCIAL    BEES. 

The  Social  Bees  may  \>e  roughly  divided  into  two  groups, 
the  Wild  Bee8  and  the  Domesticated  Bees.  I  use  the  latter 
terms  intentionally  in  the  plural  number,  because  there  are 
several  species  of  Domesticated  Bees,  two  of  wliicli  are  culti- 
vated in  tliis  country.  We  will  begin  with  the  Wild  Social 
Bees,  popularly  known  as  Humble  Bees,  Hummel  Bees,  or 
DuMBLE  Bees,  the  popular  name  evidently  referring  to  the 
deep  humming  sound  which  they  produce  when  on  tlie  wing. 
In  this  country  the  greater  part  of  them  constitute  one  genus, 
namely  Bomlma^  of  which  we  will  take  some  of  the  most 
conspicuous  insects  as  examples  of  the  rest. 

In  this  genus  of  Bees,  the  body  is  egg-shaped,  and  thickly 
covered  with  hair.  The  head  is  somewhat  triangular  in  form, 
and  the  antennse  are  slender,  ellx)wed,  and  a  little  longer 
than  the  head.  On  the  crown  there  is  a  semilunar  groove  or 
impr(»8sion,  in  which  the  ocelli  are  placed.  The  mandibles  are 
stout,  and  their  tips  are  rounded  and  grooved.  The  upper 
wings  have  one  marginal  and  three  submarginal  cells.  The 
females  have  on  the  tibia  of  the  hind  legs  a  thick  fringe  of 
stiff  hairs,  which  forms  a  sort  of  basket  for  carrying  the 
pollen  with  which  the  young  are  fed.  This  apparatus  is 
scientifically  termed  the  corbicuUi^  or  little  basket.  In  the 
males,  the  mandibles  are  fringed  with  curled  hair,  and  there 
are  no  pollen-baskets  on  the  hind  legs. 

The  history  of  these  Bees  is  at  once  interesting,  simple,  and 
perplexing,  and  perhaps  is  the  more  interesting  on  account  of 
the  extraordinary  and  apparently  contradictory  mixture  of 
simplicity  and  complication.  Everyone  knows  the  Humble 
Bees,  but   it   is   not  everyone  who    can  say,   upon  seeing  a 
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Humble  Bee,  to  which  species  it  belongs.  Eighteen  species  of 
Humble  Bee  exist  in  this  country,  and,  except  in  some  of  the 
more  prominent  species,  it  is  not  easy  to  identify  the  insects. 
Varieties  in  colour  and  size  are  almost  interminable,  especially 
among  the  males;  and  so  striking  are  these  varieties,  that 
Mr.  F.  Smith  did  not  dare  to  publish  his  researches  on  the 
Humble  Bees  imtil  he  had  worked  for  more  than  twenty 
years  at  them.  The  result  of  his  labours  has  been — as  is  the 
result  of  all  true  labour — simplification.  He  has  found  that 
no  less  than  seven  species  described  by  Kirby  are  but  varieties 
of  the  Carder  Humble  Bee,  and  that  six  more  so-called 
species  are  varieties  of  the  Meadow  Humble  Bee. 

Our  first  example  of  these  insects  is  the  Cardbb  Bee 
{Bombus  muacoi'um)^  so  called  on  account  of  the  curious 
manner  in  which  it  constructs  its  nest.  One  of  these  insects  is 
represented  on  Plate  XII.  Fig.  2,  in  the  act  of  flying,  and 
with  its  tongue  extended.  Part  of  the  nest  itself  is  seen 
below,  with  one  of  the  inhabitants  just  entering  it. 

The  colouring  and  dimensions  of  this  Bee  are  exceedingly 
variable,  but  the  following  description  is  that  which  has  been 
decided  upon  by  Mr.  F.  Smith : — The  Bee  is  very  hairy, 
and  the  general  colour  of  the  female  is  black,  with  the  face 
covered  with  dull  yellow  down.  The  thorax  is  orange  above, 
yellow  on  the  sides,  and  grey  beneath.  The  abdomen  is  more 
or  less  banded  with  black.  The  male  is  less  than  the  female, 
and  has  the  do¥m  on  the  head  of  pale  yellow,  becoming 
blackish  on  the  crown.  The  abdomen  is  yellowish-grey,  with 
several  ill-defined  dark  bands.  The  worker  is  often  barely 
half  the  size  of  the  mule,  and  in  colour  almost  exactly  re- 
sembling the  female. 

The  habits  of  this  species  are  very  interesting.  During  the 
winter,  a  number  of  females  or  ^  queens '  lie  torpid,  as  do  those 
of  the  wasp  and  hornet,  in  any  convenient  crevice  that  they  can 
find,  seldom  if  ever  remaining  for  that  purpose  in  the  nest 
which  they  inhabited.  Hollow  tree-trunks,  haystacks,  the  thatch 
of  bams  and  outhouses,  and  similar  localities,  are  much  favoured 
by  these  females,  the  intended  progenitors  of  future  colonies. 

In  the  spring,  the  Bees  recover  consciousness,  and  at  once 
set  to  work  in  searching  after  fit  spots  for  nest-building.     It  is 
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very  interesting  to  watch  a  Carder  Bee  thus  engaged.  In 
the  early  part  of  the  present  year,  I  watched  for  nearly  an  hour 
the  proceedings  of  a  Carder  Bee,  who  fortunately  restricted 
herself  to  a  small  patch  of  ground.  The  ^1  is  very  light, 
partly  covered  with  ferns,  and  on  it  are  oqe  or  two  oak  trees, 
one  of  large  size.  There  is  also  plenty  of  moss  within  a  few 
yards,  so  that  the  locality  is  a  very  favourable  one.  As  long 
as  she  was  on  the  wing  I  had  to  be  very  quiet,  as  she  would 
have  taken  alarm  at  a  sudden  movement,  but  whenever  she 
settled  I  was  able  to  approach  her  quite  closely.  She  investi^ 
gated  almost  every  inch  of  groimd,  trying  it  in  all  directions, 
and  apparently  testing  the  character  of  the  soiLby  scratching  it 
with  her  feet.  At  last,  she  evidently  fixed  upon  a  convenient 
sppt-ra  small  hollow  in  the  ground  near  the  roots  of  an  oak. 

She  was  so  absorbed  in  her  work,  that  I  was  able  to  kneel 
do¥ni  and  watch  her  through  a  magnifying  glass  without  dis- 
1;urbing  her.  At  last,  I  thought  I  would  try  a  small  practical 
joke,  and  built  over  her  a  small  hut  of  twigs  and  leaves.  She  was 
still  so  preoccupied  that  she  took  no  notice,  until  I  pushed  her 
gently  with  a  grass  stem  through  the  interstices  of  the  hut. 
This  treatment  roused  her  from  her  abstraction,  and  she 
bounced  up  against  the  roof  of  the  miniature  hut  in  great 
pertiirbation,  at  last  forcing  her  way  through  it,  and  going  off 
at  full  sp^ed  and  with  an  angry  hum. 

'  When  the  Bee  has  fixed  upon  a  suitable  spot,  she  procures 
some  vegetable  substance,  generally  moss,  but  sometimes  dead 
leaves,  grass,  fern-fronds,  &c.,  and  draws  them  through  her 
legs,  much  as  wool  is  carded.  With  these  materials  she  builds 
a  sort  of  low  dome,  so  arranged  as  to  harmonise  with  sur- 
rounding objects,  and  look  like  a  mere  swelling  of  the  ground. 
Mr.  F.  Smith  mentions  an  instance  in  which  the  Bee  flew  into 
a  stable,  and  carried  off  a  quantity  of  horsehair,  which  she  wove 
into  a  nest  as  if  it  had  been  moss.  In  order  to  preserve  the 
interior  from  rain,  she  lines  the  dome  with  a  coarse  wax,  similar 
in  nature,  though  not  in  quality,  to  that  of  the  Hive  Bee,  and 
imder  its  protection  she  makes  a  series  of  cells.  These  cells 
are  not  in  the  least  like  the  delicate,  sharply  defined,  hex- 
agonal cells  of  the  Hive  Bee,  but  are  oval,  and  distributed 
almost  at  random. 

.  In  them  are  laid  the  eggs  which  at  first  produce  worker 
Bees,  they  being  needful  in  order  to  help  the  Queen  Bee  in 
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PLATE    XII. 
HUMBLE    BEES. 


1.  BombuB  lucorum  (Female). 

2.  Bombus  muscorum  (Female). 
S.  ApathuB  yestalis  (Female). 
4.  Eucera  longicomis  (Male). 

Plants  : — 

Hawthorn.    Above. 

Sea  Campion  (Siiene  fnariiima).    Below* 
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forming  a  large  colony.  The  larvae  soon  become  full-fed,  and 
then  spin  a  silken  cocoon,  in  which  they  pass  their  helpless 
state.  When  they  have  attained  the  perfect  condition,  they 
gnaw  round  the  top  of  their  cocoons,  and  escape  by  means  of 
tlie  circular  orifice.  AMien  they  first  emerge,  their  coloiu*s  are 
very  ill-defined,  and  several  days  elapse  before  the  long  down 
with  which  they  are  so  profusely  clothed  changes  to  its  varied 
and  beautiful  colouring. 

On  Plate  XII.  Fig.  1,  is  shown  another  well-known  species  of 
Humble  Bee,  with  her  nest.  This  is  the  Wood  Humble  Bbb 
{Bmnhus  liicantm).  The  colour  of  this  Bee  is  black,  ¥dth  the 
front  of  the  thorax  and  the  second  segment  of  the  abdomen 
yellow,  and  the  end  of  the  body  white.  The  worker  is  scarcely 
half  the  size  of  the  perfect  female,  but  is  coloured  after  the 
same  fashion.  The  male  is  intermediate  in  size,  and  has  the 
face,  the  front  of  the  thorax,  the  scutellum,  and  the  two  first 
segments  of  the  abdomen  yellow,  and  the  three  last  segments 
of  the  belly  white.  Beneath  it  is  yellowish-white,  and  on  the 
tibisR  is  a  fringe  of  yellow  hairs. 

This  is  one  of  the  earliest  of  the  Humble  Bees  in  appearing, 
and  is  generally  spread  over  the  kingdom.  Like  one  or  two 
other  species,  it  makes  its  nest  underground,  and  is  rather  a 
ferocious  sort  of  Bee,  resenting  even  an  approach  to  its  nest,  and 
using  its  large  sting  very  freely.  Many  persons  have  an  idea 
that  Humble  Bees  cannot  sting,  an  idea  that  is  probably 
originated  from  the  fact  that  at  certain  times  of  the  year  the 
male  Bees,  which  have  no  sting,  are  rather  more  plentiful  than 
the  females. 

Not  that  thev  are  more  numerous,  but  that  we  see  more  of 
them,  because  the  male  Bees  have  no  hard  duties  to  perform  at 
home.  They  collect  no  honey  nor  pollen,  they  secrete  no  wax, 
they  build  no  cells,  and  they  nurse  no  young.  Those  Bees  within 
the  nest  are  almost  invariably  females,  while  those  which  roam 
about  at  their  ease  from  flower  to  flower  are  very  often  males, 
and  consequently  cannot  sting  their  captors.  If  anyone  doubts 
whether  the  female  Humble  Bees  have  stings,  let  him  attack 
the  nest  of  any  of  the  underground  species,  particularly  that  of 
tbp  Stone  Humble  Bee,  and  he  will  be  speedily  convinced  of  his 
error.     I  have  taken  the  nest  of  most  of  the  British  Humble 
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Bees,  and  can  testify  that,  whereas  the  females  of  the  Carder 
Bees  take  such  attacks  quietly,  and  seldom  use  their  stings, 
those  species  which  build  undergroimd  resent  the  assault,  and 
very  soon  let  their  assailants  know  that  they  have  stings  and  can 
use  them. 

The  Plate  gives  a  very  good  idea  of  the  Wood  Humble 
Bee's  nest,  and  of  the  shape  aqd  position  of  the  cells.  The 
wax  of  which  they  are  made  is  coarse  and  brown,  and  the  walls 
of  the  cells  are  of  considerable  thickness.  They  are  of  various 
sizes,  according  as  they  are  intended  to  serve  as  the  habitations 
of  females,  males,  or  workers.  Some  contain  honey,  which  is 
usually  of  a  pinker  hue  than  that  of  the  Hive  Bee,  and  is 
peculiarly  sweet  and  fragrant.  It  is,  however,  seldom  fit  for 
food,  as  it  gives  a  violent  headache  to  most  persons,  myself 
among  the  number.  I  have  suffered  severely  from  a  hard, 
throbbing  headache,  caused  by  eating  scarcely  a  teaspoonful  of 
this  insect's  honey,  before  I  found  out  its  evil  qualities.  It  is 
a  pity  that  the  honey  should  have  such  an  effect,  for  it  is  far 
superior  in  flavour  to  that  of  the  Hive  Bee,  having  a  sort  of 
delicate  perfume  about  it. 

The  size  as  well  as  the  position  of  the  nest  differs  greatly. 
Sometimes  there  are  but  a  few  cells,  and  sometimes  the  colony 
is  so  strong  that  there  are  about  two  hundred  cells  in  the  nef  t. 
The  depth  in  the  ground  also  varies,  much  as  does  that  of  the 
common  wasp,  and  for  the  same  reason.  The  Humble  Bee 
very  seldom,  if  ever,  makes  the  whole  of  the  excavation  in 
which  her  nest  is  placed,  but  takes  advantage  of  a  deserted 
mouse-hole,  and  scoops  out  the  earth  wherever  she  finds  it 
most  convenient. 

Anothee  species,  the  Stone  Humble  Bee  {Bonibus  lapir- 
d<iHii8\  is  drawn  on  Woodcut  XXXVII.  Figs.  2,  3,  and  4. 
At  Fig.  2  is  shown  the  perfect  female,  or  Queen  Bee  ;  3  is 
the  imperfect  female,  or  worker,  and  4  the  male,  these 
figures  being  of  the  average  size  of  the  sexes.  This  is  the 
red-hipped  Humble  Bee '  of  Shakspeare,  and  is  a  very  familiar 
insect.  The  female  is  black,  with  the  three  last  segmentfl 
of  the  abdomen  bright  rusty-red.  The  worker  is  coloured 
like  the  female,  and  the  male  is  black,  with  yellow  down  on 
the  face,  top  of  the  head,  and  collar.'    Yellow  hairs  are  also 
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scattered  on  the  scutellum  and  first  segment  of  the  abdomen, 
the  four  last  segments  of  which  are  red. 

This  is  a  very  common  species,  and  derives  its  name  of 
lapidariua  from  the  fact  that  it  always,  if  possible,  constructs 
its  nest  under  stones.  Those  heaps  of  rough  stones  which  are 
often  left  for  several  years  on  the  sides  of  country  roads  are 
favoured  habitations  of  this  Bee,  which  seems  to  consider  that 
not  only  the  particular  stone-heap  which  it  has  chosen,  but 
also  a  considerable  surrounding  space,  is  its  own  property.  In 
most  cases,  the  attacks  of  the  Bees  are  so  fierce  that  anyone 
who  is  tempted  to  linger  near  the  heap  finds  himself  obliged 
to  remove  at  once  from  the  vicinity  of  these  irritable  insects. 

It  does  not,  however,  absolutely  restrict  itself  to  such  habi- 
tations, for  stone-heaps  are  not  to  be  found  everywhere,  and  so 
it  has  to  put  up  with  burrows  in  the  ground,  preferring  such 
places  as  banks  and  the  roots  of  trees. 

On  the  upper  part  of  Plate  XII.  Fig.  3,  is  represented  a  very 
remarkable  insect.  At  first  sight,  anyone  would  say  that  it  was 
a  Humble  Bee ;  and,  as  the  insect  may  be  found  in  Humble 
Bees'  nests,  it  may  well  be  ranked  among  their  number.  Yet, 
as  we  shall  presently  see,  it  must  not  be  reckoned  among  these 
insects,  and,  though  with  them,  it  is  scarcely  of  them. 

The  genus  Apathus  very  much  resembles  Bombus  in  its 
characteristics.  But  it  has  no  pollen-baskets  in  the  female, 
the  tibia  of  the  male  is  convex  on  the  outside,  and  there  is  no 
worker.  The  absence  of  the  pollen-basket  in  the  female  and 
the  convexity  of  tlie  hind  tibiae  in  the  male  are  the  most 
striking  points  of  difference. 

We  naturally  ask  ourselves,  why  the  Apathus  does  not 
possess  the  pollen- basket.  The  reason  is,  that  it  does  not 
require  il".  It  does  not  work,  but  subsists  on  the  laboiu-  of 
others,  and  that  in  a  very  curious  manner.  As  a  general  rule, 
the  presence  of  parasites  in  a  nest  is  exceedingly  troublesome 
to  the  rightful  inmates,  who  resent  with  all  their  power  the 
presence  of  the  intruder.  This,  however,  is  not  the  case  with 
the  Apathus. 

Mr.  F.  Smith,  who  has  paid  great  attention  to  this  curious 
subject,  and  has  thoroughly  tested  and  investigated  the  re- 
searches of  Kirby,  the  original  discoverer  of  the  distinction 
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between  the  Apatbus  and  the  Humble  Bee,  lias  tlie  following 
remarks  on  tliese  insects : — 

^  Although  •the  parasitic  connection  between  these  and  the 
true  Bombi  has  long  been  conjectured,  no  author  has  hitherto 
found  them  in  the  nests  of  the  working  species.  Although 
I  have  taken  or  examined  a  very  large  number  of  the  nest« 
of  Boinbusy  I  have  only  occasionally  met  with  the  parasites  in 
them ;  but  never  in  the  nests  of  the  brown  Humble  Bees.  .  .  • . 

*  What  oflSce  these  Bees  perform  in  the  economy  of  the  nest 
has  not  been  discovered.  They  live  on  the  most  friendly 
terms  with  the  industrious  part  of  the  community,  and  it  is 
probable  that  upon  them  devolves  some  important  office,  the 
nature  of  which  it  would  be  very  interesting  to  discover.  It 
has  been  supposed,  from  the  very  close  resemblance  of  the 
Apathi  to  the  Bombi,  that  the  former  are  an  idle  race  reared 
at  the  expense  of  the  industrious  Bees,  and  wearing  a  livery 
in  imitation  of  them,  for  the  purpose  of  deception.  But, 
there  can  be  little  doubt  of  these  aristocrats  of  the  community 
performing  important  and  necessary  duties  highly  conducive  to 
the  general  prosperity  of  the  whole.  That  the  close  resem- 
blance of  these  Bees  is  not  for  the  purpose  of  deception  is  at 
once  proved  by  the  fact  of  Apathua  baiiateUutfj  a  yellow- 
bearded  Bee,  being  found  in  the  nest  of  Bovibua  DerhamMua^ 
a  black  species,  having  the  tip  of  the  body  red  ;  and  we  have 
already  seen  that  amongst  the  solitary  Bees  the  greatest 
difference  in  appearance  exists.' 

The  colour  of  this  species  is  black,  with  a  broad  orange 
band  in  front  of  the  thorax.  The  abdomen  is  shining  and  less 
covered  with  down  than  is  the  ease  with  the  true  Humble 
Bees.  There  is  a  little  white  down  on  the  sides  of  the  third 
segment,  followed  by  yelloMrish  down  on  the  fourth  and  fifth, 
and  the  sixth  has  a  little  reddish  tuft  at  the  tip.  This  is  the 
colouring  of  the  female.  That  of  the  male  is  somewhat  similar 
but  brighter,  the  wings  are  slightly  clouded  at  their  tips,  and 
there  is  some  yellow  down  on  the  scutellum  and  the  first 
segment  of  the  abdomen.  The  insect  is  quite  a  common  one, 
and  is  parasitic  in  the  nest  of  the  Common  Humble  Bee 
(Bo7)}bu8  terrestris). 

Tub  whole  of  Woodcut  XXXVIII.  is  devoted  to  one  insect, 
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tb&coidmoii  HtTK  Bes  (Apie  mellijica). '  The  three  sezn  aie 
riiDwn  at  FigB.  1,  2,  and  3.  Fig.  1  represente  the  perfect 
female,  or  *  queen,'  .of  which  there  are  very-  few  in  one 
community,  and  only  one  that  ie  active.  Fig.  2  is  the'male  or 
'dronfe'  Bee,  of  which  a  considerahle  number  exist  for  a 
limited  'period,  and  Fig.  3  is  the  worker,  of  which  the  popula- 
tioit  of  tb6  community  ig  chiefly  composed. 


xxxvni 


In  thiB  genus  the  eyes  of  the  male  are  very  large,  meeting 
on  the  crown,  as  may  be  seen  at  Fig.  2,  and  the  tibise  of  tlte 
hind  legs  are  slender  at  the  base,  gradually  widening  to  the 
end,  as  shown  at  Fig.  h.  The  eyes  of  the  female  and  worker 
are  comparatively  small  and  unhairy.  The  workers  have  the 
basal  joint  of  tlie  tarsi  of  the  hind  legs  concave,  and  covered 
with  transverse  liairy  ridges,  as  shown  at  Fig.  /.     That  of  the 
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perfect  female,  or  queen,  is  smooth,  as  shown  at  g.  The 
antennse,  too,  are  different  in  the  sexes,  as  may  be  seen  by 
referring  to  Figs,  a  and  ci,  the  former  representing  the  antenna 
of  the  female,  and  d  that  of  the  male. 

I  may  mention  here  that  the  little  hieroglyphic  marks 
attached  to  the  figures  on  this  and  a  few  other  woodcuts 
denote  the  sex.  They  are,  in  &ct,  the  old  astronomical 
figures  used  to  denote  the  planets  by  a  sort  of  short-hand. 
The  circle  with  the  barbed  point  was  used  as  the  emblem  of 
Mars,  and  is  employed  by  naturalists  to  denote  the  male  sex. 
The  circle  witli  the  crossed  line  below  it  was  the  emblem  of 
Venus,  and  denotes  the  female  sex,  while  the  circle  with  the 
uncrossed  line  denotes  the  imperfect  female,  or  neuter. 

A  detailed  account  of  this  wonderful  insect  would  be  abso- 
lutely impossible  within  the  limited  space  at  our  command, 
inasmuch  as  the  whole  volume  would  be  consumed  in  such 
an  undertaking.  I  will,  therefore,  only  mention  a  few  of  the 
more  salient  points  connected  with  the  economy  of  the  Hive 
Bees,  and  leave  the  reader  to  look  for  further  information 
into  the  many  excellent  works  which  have  been  written  ex- 
pressly on  this  subject  by  men  practically  skilled  in  bee- 
keeping. 

The  constitution  of  the  community,  or,  as  we  popularly  call 
it,  the  liive,  differs  from  that  of  otlier  social  insects. 

There  is  but  one  perfect  female  pennitted  to  live  within  the 
hive,  her  duty  being  a  very  simple  one — namely,  to  lay  the 
enormous  number  of  eggs  from  whicli  proceed  the  future 
swann.s.  She  never  leaves  the  hive  except  when  she  issues 
into  tlie  air  to  find  a  mate,  and  she  does  no  work  of  any  kind, 
not  even  requiring  to  feed  herself.  In  form  she  is  somewhat 
longer  than  the  worker,  and,  though,  when  young,  she  is 
scarcely  different  from  the  worker  in  size,  she  may  be  recognised 
by  the  shortness  of  lier  wings,  and  the  manner  in  which  they 
cross  each  other  at  the  tips  as  they  lie  at  rest  on  her  back. 
Her  whereabouts  in  the  hive  can  soon  be  detected  by  a  prac- 
tised eye,  as  there  is  always  a  cluster  of  Bees  around  her,  with 
their  heads  towards  their  sovereign.  They  behave  as  politely 
as  any  modern  courtier.  Wherever  slie  goes  they  go  too,  but 
they  never  tiu*n  their  backs  on  her,  always  keeping  a  small 
space  clear  round  her,  just  large  enougli  to   enable   lier   to 
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walk,  and  advancing,  retreating,  or  sidling  as  she  happens  to 
move. 

The  males,  or  drones,  are  comparatively  numerous.  They 
can  be  at  once  recognised  by  their  greater  thickness,  and  the 
blunt  abdomen  with  its  little  tufts  of  hair.  Even  on  the  wing 
the  drone  Bee  can  be  distinguished  by  its  low,  dull,  deep  hum. 
It  seems  to  be  much  more  sluggish  in  its  ways  than  the  worker. 
Some  years  ago,  when  I  was  engaged  in  reproducing  the  dis- 
sections of  John  Hunter,  I  supplied  myself  with  drone  Bees,  by 
watching  the  entrance  of  the  hive,  and  taking  the  drones  off 
the  foot-board  as  they  came  out  of  the  hive.  They  seldom 
troubled  themselves  to  make  any  effort  at  escape,  and  I  could 
take  as  many  as  I  liked  without  even  arousing  the  anger 
of  the  workers. 

As  to  the  workers  themselves,  they  are  so  familiar  that 
nothing  need  be  said  about  their  appearance. 

The  construction  of  the  nest  differs  from  that  of  any  other 
insect,  though  it  bears  a  great  resemblance  to  that  of  the  wasp 
or  the  hornet.  The  cells  are  hexagonal,  but  are  made  of  wax 
instead  of  paper.  They  are  double,  being  set  end  to  end,  or 
rather,  base  to  base,  and  lie  nearly  horizontally,  instead  of 
perpendicularly  as  in  the  wasp  tribe.  We  will  glance  at  each 
of  these  point  s,  and  will  first  take  the  material  of  which  the 
nest  or  ^  comb '  is  made. 

This,  as  we  all  know,  is  wax,  and,  as  most  of  U8  know,  is 
secreted  by  the  Bee,  and  not  gathered  from  flowers,  as  was 
formerly  thought  to  be  the  case.  When  the  Bees  are  about  to 
build  a  new  comb  they  hang  in  strings,  holding  by  each  other's 
feet,  and  remain  in  that  position  for  a  considerable  time, 
perfectly  still.  If,  at  the  expiration  of  that  period,  the  under 
side  of  the  insect  be  examined,  six  tiny  white  crescent*  will  be 
seen.  These  crescents  are  the  edges  of  the  wax  plates,  whicli 
project  from  beneath  the  little  flaps  called  *  wax-pockets.* 
With  the  exercise  of  a  little  care,  the  plates  of  wax  may  be 
removed  from  the  pockets,  and  put  up  as  specimens.  Mucli 
care,  however,  must  be  taken  of  them,  as  I  have  learned  by 
experience.  I  had,  with  some  trouble,  secured  the  six  plates  of 
a  single  Bee,  and  had  arranged  them  in  their  order  upon  a  slip 
of  dark-blue  paper,  which  was  carefully  inserted  into  a  bottle. 
One  bright  summer  day,  a  visitor  was  examining  the  series  of  bee- 
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dissections,  and  was  particularly  pleased  with  the  wax  plates. 
He  took  the  bottle  to  the  window  to  examine  the  plates  mora 
easily,  held  the  bottle  in  the  hot  rays  of  the  sun,  and 
melted  the  six  plates  into  six  formless  waxen  drops. 

A  sufficient  quantity  of  wax  being  obtained,  the  Bees  s^t  to 
work  at  kneading  it  with  their  jaws,  tod  continue  to  do  so 
until  they  have  made  it  quite  plastic.  They  then  begin  their 
labours,  and,  urged  by  an  instinct  which  is  quite  beyond  our. 
comprehension,  construct  with  this  substance  a  double  set  of 
perfectly  hexagonal  cells,  which  practically  illustrate  the 
problem  of  constructing  a  vessel  which  shall  consume  the 
minimum  of  material  and  hold  the  maximum  of  contents.; 
The  mathematical  problems  involved  in  the  structure  of  the 
bee-cell  are  most  interesting,  but  there  is  not  sufficient  space 
at  our  command.  I  would,  therefore,  refer  the  reader  to  hiy 
^  Homes  without  Hands,'  page  428,  in  which  these  problems 
are  given  in  detail.  Suffice  it  to  say  that  the  key  to  the 
structure  of  the  bee-cell  lies  in  the  angles  of  the  three  equal 
lozenge-shaped  plates  which  form  the  base  of  the  cell.  '. 

If  the  reader  will  examine  a  fresh  bee-comb  he  will  see  that 
the  edges  of  the  cells  are  much  thickened  and  rounded,  besides 
being  rather  darker  and  redder  than  the  wax  which  forms  the 
sides.  The  material  with  which  this  is  done  is  termed  '  pro- 
polis,' and  is  a  gummy  substance  obtained  by  the  Bees  from 
certain  trees,  among  whicli  the  horse-chestnut  is  conspicuous. 
Everyone  is  familiar  with  the  sticky  substance  that  coats  the 
buds  of  this  tree,  and  guards  them  from  the  weather.  This  is 
the  principal  source  of  the  propolis,  and  the  Bees  may  be  seen 
continually  scraping  off  and  carrying  home  this  material,  which 
they  use  as  a  cement  as  well  as  a  strengthening  edging  to  tlie 
cells. 

Still  looking  at  the  comb,  the  reader  will  see  that  the  cells 
are  not  quite  horizontal,  but  that  they  slope  slightly  from 
mouth  to  base.  The  object  of  this  slope  is  that  they  shall  the 
more  easily  receive  the  honey  which  is  stored  in  them,  and 
which  is,  when  first  placed  in  the  cells,  nearly  as  transparent 
and  liquid  as  water.  In  fact,  it  is  much  of  the  consistency  of 
eav,  sucree.  Honey  is  a  really  peculiar  substance.  It  is  not 
obtained  ready-made  from  the  flowers,  and  simply  transferred 
to  the  cells. 
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The  sweet' juice  of  the  flower  is  indeed  to  honey  much  what 
gtapfe-juice  is  to  wine.  It  is  licked  but  of  the  flowers  by  the 
brush-tipped  tongue  of  the  Bee,  and  thien  passed  into  the 
honey-bag,  a  nearly  spherical  membranous  sac,  situated  at  the 
base  of  the  abdomen,  close  to  the  short  footstalk  which  conjoins 
the  thorax  and  abdomen.  Within  this  sac  it  undergoes  the 
change  whtch  converts  it  from  a  mere  saccharine  jui<^e  into 
honey.  What  that  change  is  we  do  not  precisely  know,  nor 
how  it  is  achieved,  for  tlie  honey-bag  appears  to  be  nothing  more 
than  a  membranous  sac.  Still,  some  change,  and  that  a  great 
one,  is  made,  as  is  evident  from  the  fact  that  if  the  Bees  be 
supplied  with  sugar  and  water  they  make  honey  from  it. 
Despite  this  change,  however,  the  honey  always  retains  some- 
thing of  the  flavour  belonging  to  the  flower  whence  it  was 
obtained,  together  with  some  of  its  properties ;  so  that  there 
have  been  instances  where  those  who  have  eaten  honey  have 
been  nearly  poisoned  by  it,  the  Bees  having  made  it  from 
plants  which  possessed  poisonous  qualities.  That  which  is 
made  from  heather  is  generally  thought  to  l>e  the  best  and 
purest.  We  may,  perhaps,  ask  ourselves  why  the  Bee  should 
take  the  trouble  of  making  so  many  cells  wherein  to  store  the 
honey,  instead  of  putting  it  into  one  or  two  larger  vessels. 
The  reason  is  that  when  honey  is  taken  out  of  the  cells,  and 
placed  in  larger  vessels,  it  soon  crystallises,  and  in  that  state  is 
even  injurious  to  the  Bees,  whereas  it  can  be  kept  perfectly 
fluid  while  in  the  small  and  tightly-closed  cells. 

The  *  bee-bread,'  on  which  the  young  Bees  are  fed,  is  made 
from  the  pollen  of  various  plants  pressed  tightly  into  the  cells. 
If  a  cell  full  of  bee-bread  be  cut  longitudinally,  each  cargo  of 
the  Bee  can  be  discerned,  some  eight  or  ten  journeys  bein^ 
required  to  procure  a  sufficiency  of  pollen  to  fill  up  the  cell ; 
and  the  pollen  of  each  cargo  being  generally  marked  by  a 
slight  difference  of  colour. 

Some  six  or  seven  species  of  Bee  are  domesticated  in  dif- 
ferent parts  of  the  world,  and  Mr.  Westwood  suggests  that  there 
are  many  other  species  which  might  with  advantage  be  brought 
to  subserve  the  purposes  of  man.  The  structure  of  the  sting 
is  shown  on  Woodcut  XXXVIII.  Fig.  h.  This  well-known 
weapon  is  in  fact  a  modification  of  the  ovipositor,  with  tlie 
addition  of  a  poisonous  liquid.     This  liquid  is  secreted  by  two 
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very  delicate  poison- glands,  which  resemble  threads,  not  nearly 
so  thick  as  a  human  hair,  and  white  in  colour.  These  glands 
unite  together  at  their  bases  and  form  a  short  common  tube, 
which  opens  into  the  poison  sac,  in  which  the  venom  is  retained 
until  it  is  wanted.  The  base  of  the  sting  is  connected  with 
the  poison  sac,  and  as  soon  as  the  weapon  is  used,  the  poison 
flows  down  the  sting  and  is  injected  into  the  wound. 
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CHAPTER   I. 
HHOPALOCERA,    OR  BUTTERFLIES. 

I  VERY  much  regret  the  necessity  for  using  such  words  as  that 
which  appears  at  the  head  of  this  chapter.  I  employ  such  words 
as  seldom  as  possible,  and  always  explain  them  when  compelled 
to  use  them,  as  is  the  case  at  present.  Still,  in  many  instances, 
scientific  terms  are  absolutely  necessary,  because  there  are  no 
existing  English  words  which  have  the  same  signification,  and, 
in  many  others,  even  though  there  may  be  English  equivalents, 
the  scientific  terms  are  so  universally  employed  that  it  is  neces- 
sary to  introduce  them  and  explain  their  meaning. 

To  begin  with  the  word  Lepidoptera.  It  is  formed  from  two 
Greek  words,  the  one  signifying  a  scale,  and  the  other  a  wing, 
and  is  given  to  those  insects  because  their  wings  are,  for  the 
most  part,  covered  on  both  sides  with  flat  scales  wliich  overlap 
each  other  just  like  the  tiles  of  a, house.  This  is  the  most 
important  characteristic  of  the  order,  but  there  are  one  or  two 
others  which  must  be  noti(;ed.  The  mouth  is  formed  for 
suction.  The  mandibles,  or  jaws,  which  are  so  conspicuous  in 
the  insects  which  we  have  liitherto  examined,  and  wliicli  indeed 
are  large  and  powerful  in  the  larval  state,  are  scarcely  visible, 
l>eing  reduced  to  mere  rudiments  of  jaws.  The  maxillaj.  on  the 
contrary,  are  very  much  elongated,  and  modified  into  the 
beautiful  proboscis  through  which  the  insect  is  able  to  suck 
the  sweet  juices  of  flowers.  The  pupa  is  enclosed  in  a  hard, 
shelly  case,  not  resembling  the  perfect  insect,  this  form  being 
scientifically  called  '  obtected." 

The  Lepidoptera  fall  naturally  into  two  great  divisions  or 
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sections,  known  popularly  as  Butterflies  and  Moths.  We  will 
begin  with  the  Butterflies. 

These  insects  are,  as  may  be  seen  by  reference  to  the  be- 
^nning  of  the  chapter,  called  Shopalocenu  This  term  is 
formed  from  two  Greek  words,  the  one  signifying  a  club  and 
the  other  a  horn,  and  is  given  to  the  Butterflies  because,  as  a 
rule,  their  antennae  are  clubbed,  or  knobbed,  at  the  end.  As 
far  as  English  Lepidoptera  are  concerned,  there  is  no  difficulty 
whatever  in  distinguishing  between  them  and  the  Moths,  the 
latter  always  having  their  antennae  pointed  instead  of  clubbed 
at  the  tip.  Butterflies,  moreover,  cannot  fold  their  antennae  to 
the  body  as  is  done  by  many  of  the  Moths,  those  organs  always 
standing  out  boldly  from  the  head. 

Then,  the  head  itself  is  very  distinct  from  the  thorax,  and  is 
never  simk  into  it,  as  is  the  case  with  so  many  insects,  but  is 
attached  by  a  slender  neck.  The  compound  eyes  possessed  by 
Butterflies  are  remarkable  for  the  astonishing  number  of  facets 
which  they  possess,  some  of  them  having  sixteen  thousand 
facets  on  each  side,  or  thirty-two  thousand  in  all.  The  wingt>, 
too,  serve  to  distinguish  Butterflies  and  Moths.  The  latter 
insects  often  have  the  hind,  or  second,  pair  of  wings  folded 
longitudinally,  but  those  of  the  Butterflies  are  quite  rigid  and 
incapable  of  being  folded.  When  the  insect  is  at  rest  both 
pairs  of  wings  are  raised  over  the  back,  and  mostly  pressed 
closely  together.  This  attitude  is  often  employed  as  a  means 
of  avoiding  detection,  for  the  Butterfly,  when  its  wings  are  thus 
closed,  has  very  much  the  air  of  a  leaf  or  a  flower  petal,  and 
so  escapes  observation.  The  splendid  and  conspicuous  Red 
Admiral  and  Peacock  Butterflies  frequently  elude  the  eye  in 
this  manner. 

Following  the  plan  which  I  have  adopted  throughout  this 
work,  I  now  give  a  map  or  chart  of  a  Butterfly,  showing  the 
principal  portions  of  the  insect,  and  the  distinctive  names 
attached  to  them  by  entomologists.  Some  of  these  words  look 
rather  formidable,  but  there  is  really  little  difficulty  in  learn- 
ing and  retaining  them ;  and  the  best  way  of  learning  them  is, 
to  trace  them  out  on  the  wings  of  various  Butterflies,  and,  if 
possible,  to  sketch  those  wings  on  an  enlarged  scale,  and  write 
the  names  of  the  diflerent  portions.     The  principal  portions  of 
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the  wings  are  those  which  are  denoted  by  letters,  and  which 
should  therefore  be  learned  first ;  the  knowledge  of  the  other 
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portions  being  gained  by  degrees.     Here  I  may  mention  that 
Mr.  E.  Newman  repudiates  the  word  nervure,  and  subfititutes 
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the  simpler  word  ^ray,'  as  analogous  with  the  fin-rays  of 
fishes.  He  is  undoubtedly  justified  in  considering  that '  ray  '^ 
is  the  better  word,  but  as  in  all  scientific  accounts  of  the  Lepi- 
doptera  the  word  *  nervure '  is  used,  I  have  employed  it,  leaving 
the  reader  to  substitute  the  word  '  ray '  if  he  should  prefer  it. 

The  reader  will  notice  the  enormous  size  of  the  eye-masses, 
as  shown  in  Fig.  1,  this  great  size  and  bold  projection  being 
rendered  necessary  by  the  fact  that  these  insects  are  all  day- 
fliers,  perpetually  on  the  wing,  and,  consequently,  very  con- 
spicuous. Now,  there  are  many  creatures — certain  birds,  for 
example,  dragon-flies,  and  other  predacious  foes — which  are  very 
fond  of  Butterflies,  and  would  wofully  thin  their  numbers  did 
not  their  multitudinous  eyes  enable  them  to  see  the  approach- 
ing enemy  in  time  for  their  broad  wings  to  carry  them  out  of 
danger.  The  form  of  the  proboscis  is  also  shown  in  Figs.  1 
and  2,  the  former  representing  it  as  it  appears  when  coiled  up 
so  as  to  be  out  of  harm's  way,  and  the  latter  showing  it  as 
partly  uncoiled,  as  it  appears  when  the  insect  is  about  to  take 
food. 

We  now  proceed  to  take  in  their  order  some  typical  examples 
of  British  Butterflies.  The  first  family  is  called  Papilionidse, 
and  may  be  distinguished  by  having  the  first  pair  of  legs  formed 
for  walking,  the  tip  of  the  antennae  not  hooked,  and  the  dis- 
coidal  cell  of  the  hind  wings  quite  closed.  Only  one  genus 
inhabits  this  country,  and  only  one  species,  the  beautiful 
SwAiiLOW-TAiL  Butterfly  {Pap'dio  Machaon)^  which  is  shown  in 
the  frontispiece. 

In  the  genus  to  which  this  Butterfly  belongs,  the  hind  wings 
arc  tailed,  and  the  caterpillar,  or  larva,  is  furnished  with  a 
forked  appinidage  called  the  '  nuchal  horn '  because  it  issues 
from  the  neck.  In  this  species  the  horn  is  only  used  in 
moments  of  irritation,  and  is  concealed  within  the  body,  its 
place  l)eing  only  marked  by  two  dots.  If,  however,  the  cater- 
pillar be  irritated  or  hurt,  it  immediately  throws  out  the  horn, 
which  can  be  produced  to  the  length  of  half  an  inch  or  so. 
Many  naturalists  suppose  that  this  liorn  is  intended  for  the 
purpose  of  driving  away  the  iclmeumon  flies  when  they  attack 
the  larva.  I  can,  however,  scarcely  accept  this  theory,  because 
the  ichneumon  flies  are  terribly  injurious  to  many  other  cater^ 
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{Klllars,'  which  yet  are  supplied  with  no  apparatus  for  driving 
thena  away.  This  organ,  whatever  purpose  it  may  subserve, 
gives  forth  a  very  strong  odour,  much  resembling  that  of 
fennel,  and  so  powerful  that  even  in  the  open  air  it  can  be 
perceived  at  some  distance. 

The  colour  of  this  splendid  Butterfly  is  almost  entirely 
yellow  and  black.  On  the  lower  vrings,  however,  there  is  a  row 
of  six  cloudy  blue  spots,  sprinkled  with  yellow  dots,  and  at  the 
anal  angle  of  each  lower  wing  is  a  large  red  spot  with  a  slight 
blue  crescent  on  the  upper  part.  This  Butterfly  was  once  spread 
over  a  considerable  part  of  England,  but  now  seems  to  be 
restricted  to  the  marshy  parts  of  Cambridge,  Huntingdon,  and 
Norfolk.  It  has  been  taken  in  many  other  places,  but  I  believe 
that  in  all  those  instances  it  was  not  native  to  the  place,  but 
had  been  artiflcially  introduced.  I  once  saw  a  specimen  in  a  field 
by  the  Cherwell,  close  to  Oxford,  and  chased  it  for  some  time, 
but  unsuccessfully.  Whether  or  not  this  was  an  introduced 
specimen,  I  have  no  means  of  ascertaining. 

I  was  never  fortunate  enough  to  have  a  day's  Machaon- 
huiiting,  but  my  friend,  Mr.  D.  J.  French,  has  sent  me  an 
account  of  a  very  successful  day's  hunt : — 

'Saturday,  July  10,  1871,  will  always  be  a  red-letter  day  in 
my  annals  of  natural  history. 

^  My  brother  and  1  drove  off,  amid  the  rain-like  mist,  along 
one  of  those  everlastingly  flat  Cambridge  roads,  till  we  sighted 
the  whitewashed  front  of  the  old  public,  with  the  conspicuous 
sign  of  "  Five  miles  from  anywhere."  In  a  few  minutes  more 
we  were  over  the  ferry,  and  stepping  off"  to  the  fens  with  some- 
what hopeful  feelings,  for  the  sun  was  peeping  out.  Tlie  ditch 
was  soon  cleared  by  the  help  of  the  jumping-pole,  kept  at  tlie 
aforesaid  inn  for  the  use  of  entomologists.  My  brother  was 
over  first,  and  before  I  could  follow  a  hearty  shout  informed  me 
that  a  Swallow-tail  was  captured.  In  less  than  three  minutes, 
at  1.5  P.M.,  three  hurrahs  rang  through  the  fens,  as  I  beheld, 
for  the  first  time  in  my  life,  a  self-captured  Papilio  Machaoii 
within  my  net.     Oh,  'twas  a  pleasant  sight  to  see  I 

'  The  next  two  hours  were  exciting  ones  indeed,  for  no  sooner 
had  I  pinned  an  insect  than  another  was  seen.  Although 
ready  to  drop  through  the  heavy  chase  just  completed,  off  we 
dashed,    disturbing   from   their   nests   and   passing   unheeded 

c  c  2 
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whinchats,  stonechats,  whitetbroats,  and  other  sedge  and  grasa- 
loving  birds.  A  swift  foot  soon  brought  the  aerial  object  near; 
then  came  the  sudden  switch  and  the  simultaneous  drop — a  sign 
that  all  was  right.  The  fall  into  a  sitting  posture  was  the 
natural,  necessitous,  and  happily  convenient  move,  for  directly 
the  capture  was  made  our  legs  lost  all  power,  and  suggested  a 
seat  on  the  fen  as  the  right  position  for  pinning  the  prize; 
and  so  it  was. 

^  Experience  taught  me  these  lessons  in  the  capture  of  the 
Swallow-tail.  When  in  the  neighbourhood  of  flowers,  take  it 
gently ;  move  slowly  up  to  the  insect,  and  when  within  a 
couple  of  yards  secure  it  with  a  dash.  This  is  all  easy  enough ; 
but  when  forced  into  a  smart  chase  over  the  fen,  the  following 
manoeuvre  proved  successful.  I  found  that  the  pursued  insect, 
after  a  long  flight,  generally  branched  off  at  a  right  angle  ;  so 
that  if  I  kept  a  respectful  distance  behind,  and  when  it  altered 
its  course  turned  at  an  acute  angle  in  the  same  direction,  I  was 
fortunate  enough  to  meet  the  object  of  my  chase,  so  that  the 
Butterfly  and  I  formed  a  right-angled  triangle.  IrUelliffiane  t 
I  think  the  description  clear,  though  it  may  perhaps  smell  a 
little  of  the  mathematical  odour  of  the  'Varsity.  We  caught  in 
the  two  hours  thirty-five  specimens,  one  of  which  I  send  here- 
with. Several,  however,  were  much  worn ;  no  doubt  through 
creeping  about  in  the  herbage  during  the  preceding  unfavour- 
able weather  for  flight.  My  brother  obtained  eleven  larvae 
from  the  same  spot  last  year.  All  the  pupae  have  not  yet  dis- 
gorged their  contents.  An  imago  gladdens  my  eyes  every  now 
and  then.  Several  of  the  specimens  have  slightly  different 
markings.  One,  however,  has  the  hind  margins  of  the  under 
wings  lightly  coloured  with  the  same  chestnut-red  hue  which 
composes  the  prevailing  tint  in  the  large  spot  close  to  the  anal 
angle  of  each  wing ;  a  unique  variety,  I  believe.' 

The  egg  of  this  insect  is  light  green  in  colour  and  oval  in 
shape.  It  may  seem  rather  superfluous  to  say  that  an  egg  is 
oval  in  shape,  but  we  shall  presently  see  that  many  eggs  of 
Butterflies  are  anything  but  oval  in  shape.  Just  before  the 
egg  is  hatched,  its  colour  darkens  until  it  is  nearly  black,  which 
in  fact  is  the  colour  of  the  young  caterpillar.  As  soon  as  the 
larva  is  hatched,  it  eats  the  shell  of  the  egg  in  which  it  has 
been  develojied,  and  after  every  change  of  skin  it  eats  in  like 
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manner  the  garment  which  it  has  thrown  off.  The  colour  of 
this  caterpillar  is  a  beautiful  leafy  green,  the  interstices  between 
the  segments  being  velvet-black.  Upon  each  of  the  twelve 
segments  of  the  body  there  is  a  black  bar,  which  in  all  the  seg- 
ments except  the  second  is  adorned  with  six  orange  spots. 
There  are  other  markings,  but  these  are  the  most  charac- 
teristic. 

This  beautiful  larva  feeds  on  several  plants,  such  as  the 
hog's-wort,  or  cow-parsnip  {Heradeura  8phondylmm)j  the 
marsh-parsley  {Peiu:edanum  paluatre),  and  even  on  the  leaves 
of  the  common  carrot,  when  nothing  better  can  be  obtained. 
Larvae  of  this  splendid  Butterfly  have  been  successfully  reared 
upon  carrot  leaves. 

When  the  caterpillar  is  full-fed,  it  quits  its  food-plant, 
crawls  up  the  stem  of  a  weed,  and  there  assumes  the  pupal 
form,  binding  itself  to  the  weed  by  a  sort  of  belt,  like  that  of 
the  chrysalis  shown  in  Woodcut  XL.  Fig.  6.  This  belt  may 
be  almost  called  a  cable,  for  it  is  very  stout  and  strong,  as  well 
as  elastic,  and  will  sustain  a  considerable  tension  before  it  is 
snapped.  There  are  many  British  Butterflies  whose  pupae  are 
thus  girt  to  the  object  on  which  they  undergo  their  trans- 
formation. Mr.  Ne¥rman  gathers  these  together  in  a  group, 
which  he  terms  Sucdncti,  or  Grirted  Chrysalids.  All  these 
pupae  have  the  head  directed  upwards. 

The  next  family,  the  Pieridao,  is  distinguished  by  the  fact 
that  the  hind  wings  form  a  sort  of  receptacle  in  which  the 
abdomen  lies.  The  larvae  do  not  possess  the  nuchal  horn,  and 
are  wider  in  the  middle  and  narrower  at  the  two  ends.  The 
insects  which  compose  this  family  are  the  most  familiar  of  our 
English  Butterflies,  and  are  popularly  known  as  White  Butter- 
flies. There  are,  however,  several  White  Butterflies  that  do  not 
belong  to  this  group,  and  several  that  belong  to  it  which  can 
scarcely  be  called  white.  However,  the  popular  name  is 
expressive,  though  not  wholly  accurate. 

Common  as  they  are,  they  have  raised  great  controversy 
among  entomologists,  and  have  been  shifted  backwards  and  for- 
wards into  the  various  genera,  until  it  is  scarcely  possible  to 
reconcile  the  conflicting  statements.  '  Who  shall  decide  when 
doctors  disagree?'     So  we  will  not  attempt  to  decide  upon 
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such  a  subject,  but  accept  Doubleday's  gyetem.  In  accordanfle 
with  this  principle  we  proceed  to  the  best  known  of  all  our 
Butterflies,  the  Laboe  Cabbage  BcTTBRrLT  (Pieris  brasgioB^ 
which  is  drawn  in  Woodcut  XL.  Fig.  3.  A«  to  the  colours  of 
this  insect,  they  are  simply  black  and  white,  so  that  the  illus- 
tration gives  us  a  very  good  idea  of  the  colour  as  well  as  of  tlie 


form  of  the  insect.  The  specimen  represented  ia  a  male ;  the 
female  being  similarly  colciure<I,  but  without  the  two  large 
black  spots  on  the  tore  wings.  In  its  larral  condition  this  is  a 
most  destructive  creature,  and  does  great  damage  to  the  plant 
from  which  it  takes  its  name.  It  is,  in  fact,  so  destrncttre  that 
those  who  keep  kitchen  gardens,  or  are  interested  in  agricul- 
ture, should  rutlilesaly  kill  every  Cabbage  Butterfly  that  comes 
across  them.     There  ia  no  cruelty  in  doing  so,  for  no  one  baa 
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any  scruple  in  killing  the  caterpillar,  and  it  is  surely  l)etter  to 
kill  one  Butterfly  than  fifty  or  sixty  caterpillars  which  it 
produces. 

At  Fig.  c  is  shown  the  egg  of  this  insect.  The  reader  may 
remember  that,  when  treating  of  the  Swallow-tail  Butterfly,  I 
stated  that  all  insect  eggs  were  not  oval.  This  egg  is  an 
example  of  a  considerable  departure  from  the  oval  shape. 
These  eggs  are  deposited  in  small  clusters,  varying  from  two  or 
three  to  twelve,  and  they  all  stand  upright  on  their  bases,  just 
like  a  number  of  little  bottles,  being  fixed  to  the  leaf  by  a 
gummy  secretion.  The  caterpillars  axe  hatched  in  about  a 
fortnight,  and  grow  very  rapidly.  One  of  them  is  shown  at  fig. 
a.  When  full-fed  they  ascend  some  convenient  object,  *and 
change  into  the  pupa,  which  is  fixed  by  its  tail,  and  prevented 
from  £eilling  by^  a  stout  silken  belt  passed  loosely  roimd  its 
body.  This  pupa  is  seen  at  Fig.  b.  Its  colour  is  grey-white, 
with  a  slight  dash  of  blue,  diversified  by  a  number  of  little 
black  spots.  The  point  of  the  head  is  yellow,  and  so  is  a  line 
along  the  ridge  of  the  back. 

There  are  two  broods  of  this  destructive  insect,  the  first  in 
May  and  the  second  in  August,  so-  that,  if  its  numbers  were  not 
kept  down  by  the  ichneumon  flies,  we  should  scarcely  have  a 
cabbage  in  England.  I  have  dissected  the  larvse  of  all  our 
common  Lepidoptera,  and  never  found  any  to  be  so  afflicted 
with  the  ichneumon  as  that  of  the  Cabbage  Butterfly.  Indeed, 
the  diflSculty  was  to  find  one  that  was  not  being  slowly 
consumed  by  the  tiny  but  fatal  larvae  of  the  Microgaster, 
which  has  been  described  on  page  325. 

Other  details  of  this  insect  are  given  on  Woodcut  XL.  Fig.  e 
representing  the  palpus,  /  the  head,  and  g  the  claw  of  the  foot. 

There  are  several  other  Butterflies  which  go  by  the  popular 
name  of  Whites.  There  is,  for  example,  the  Black-veined 
White  {Pieria  cratcegi),  which  is  without  spots,  but  the 
nervures  are  black.  This  is,  in  consequence,  an  admirable 
insect  for  the  study  of  the  wings.  It  is  a  local  and  somewhat 
intermittent  insect,  and  appears  about  Midsummer. 

Then  there  is  the  Small  White  {Pieria  rapce),  a  very 
variable  Butterfly,  in  which  the  male  is  nearly  white,  except  a 
clouding  at  the  tips  of  the  upper  wings,  and  a  rather  indistinct 
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dark  spot  on  the  costal  edge  of  the  lower  wings.  The  females 
are  at  once  distinguished  by  having  two  black  spots  on  the  disc 
of  the  upper  wings.  The  caterpillar  is  a  pretty  green  larva, 
and  is  a  very  indiscriminate  feeder.  I  have  bred  a  long  series 
of  them  from  mignonette  growing  in  a  window-box.  The 
Butterfly  appears  in  the  midst  of  summer. 

The  Gbeen-teinsd  White  {Pieria  Napi)  naay  be  known  by 
the  peculiarity  from  which  it  takes  its  name.  When  inspected 
from  below,  the  under  sur&ce  of  the  lower  wings  is  seen  to  be 
dull  yellow,  the  nervures  being  edged  with  a  greyish  tint,  which 
has  the  effect  of  green  when  contrasted  with  the  yellow.  The 
upper  wings  have  much  the  .same  colouring,  but  not  so  strongly 
madiied,  except  at  the  tips.  It  is  a  variable  insect,  and  the 
varieties  have  been  considered  by  some  authors  as  being  three 
distinct  species,  one  of  which  they  call  by  the  specific  name 
pf  Napif  another  by  that  of  Napece,  and  a  third  was  called 
SiihMicoe.  Indeed,  I  find,  on  referring  to  my  old  cabinet, 
which  I  arranged  according  to  Stephens's  system,  these  varieties 
under  their  different  names.  This  caterpillar  feeds  on  the 
watercress  and  one  or  two  other  plants. 

Lastly,  there  is  the  Gtresn  Ghequkred  White  {Pieris  Do- 
plidice)y  which  derives  its  name  from  the  beautiful  green 
mottlings  of  the  under  surface  of  the  lower  wings.  It  is  a  very 
local  insect,  and  is  generally  taken  on  the  coast  of  KenU 
Mr.  E.  Newman  has  a  theory  that,  although  a  few  specimens 
may  be  had  in  England,  it  is  properly  a  French  insect,  and  is 
blown  across  the  Channel.  This  theory  is  strengthened  by  the 
fact  that  Butterflies  have  been  seen  to  cross  the  Channel, 
settling  on  the  water  when  tired,  and  taking  to  wing  with- 
out difficulty.  August  is  the  best  month  for  finding  this 
insect. 

There  is  also  the  little  Wood  White  {Leucophdsia  sinapis)^ 
a  small,  rather  narrow-winged,  slow-flying  insect,  with  white 
wings  clouded  with  black  at  the  ends  of  the  upper  pair. 
Generally  this  spot,  or  cloud,  is  more  or  less  squared. 

Closely  allied  to  the  Whites  is  the  beautiful  Orange-tip 
{Antkocharis  cardamines)^  so  well  known  by  the  orange-tipped 
wings  of  the  male,  from  which  it  derives  its  popular  name. 
The  female  is  without  the  orange  hue,  but  both  sexes  have  the 
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under  side  of  the  lower  wings  beautifully  mottled  with  green. 
The  insect  is  as  plentiful  as  it  is  beautiful,  and  may  be 
captured  in  almost  every  meadow  or  lane  in  the  early  summer. 
It  does  not  fly  very  fast,  and  generally  keeps  rather  low,  so 
that  there  is  no  difiSculty  in  taking  it.  The  caterpillar  feeds 
on  various  cruciform  plants,  and  its  colour  is  opaque  green. 

On  Woodcut  XL.  Fig.  1  may  be  seen  a  drawing  of  a  very 
well-known  insect,  the  Brimstone  Butterflt  {Oonepteryx 
rhamni),  the  popular  name  being  derived  from  the  beautiful 
deep  yellow  of  the  male.  The  female  is  very  much  paler,  as  if 
the  colour  had  been  washed  out  of  her,  and  in  both  sexes  there 
is  a  little  orange-red  spot  on  each  wing,  the  position  and  shape 
of  which  are  indicated  in  the  illustration.  In  this  genus  the 
wings  are  boldly  angled  at  their  tips,  from  which  circumstance 
the  name  of  Oonepteryx^  or  *  angle-winged,'  has  been  given  to 
it.  The  antennae  have  a  peculiar  curve  downwards,  which  can 
be  seen  by  viewing  the  insect  sideways. 

This  is  one  of  our  earliest  Butterflies,  sometimes  making  its 
appearance  even  in  winter,  should  the  sun  happen  to  shine 
brightly.  I  see,  by  reference  to  my  notes,  that  I  took  it  at 
Oxford  in  February.  These  early  specimens  are,  in  fact,  the 
Butterflies  which  are  developed  in  the  autumn  of  the  preceding 
year,  and  which  had  retired  to  some  secluded  spot  wherein  to 
hibernate.  The  warmth  and  light  of  a  bright,  sunshiny  day 
awake  them  from  their  torpor,  and  tempt  them  into  the  open  air. 

I  believe  that  such  early  Butterflies  only  live  a  few  hours, 
because  the  exertion  of  flight  causes  them  to  need  food,  and  no 
food  is  to  be  found  at  that  time  of  year.  It  is  a  remarkable 
fact,  noticed  by  Mr.  Newman,  that,  although  both  sexes  of  the 
Brimstone  Butterfly  are  developed  in  the  autumn,  they  take 
no  notice  of  each  other  unless  they  happen  to  survive  to  the 
following  spring.  The  larva  of  this  Butterfly  feeds  on  the 
buckthorn  {Rhamnus)^  from  which  it  derives  its  specific  name 
of  Rhamni.  The  colour  of  the  larva  is  green,  but  the  surface 
of  the  body  is  thickly  covered  with  tiny  black  projections  or 
warts,  each  tipped  with  a  slender  white  point. 

On  Woodcut  XL.  Fig.  2,  is  represented  one  of  the  prettiest 
of  our  Butterflies,  the  Clouded  Yellow  {Colias  editsa). 
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All  those  ivho  h»re  studied  the  Lepidoptera  must  have  been 
struck  with  the  marvellous  variety  and  contrast  of  colour  that 
can  be  produced  by  one  or  two  hues.  This  insect  is  nothing 
more  than  black  and  orange,  and  yet  is  a  singularly  handsome 
one.  The  upper  wings  are  warm  orange,  edged  with  a  deep 
border  of  black,  in  which  are  a  few  pale  orange  spots  in  the 
female,  the  black  band  of  the  male  being  imspotted.  There 
is  also  a  bold  black  spot  near  the  upper  edge.  The  lower 
wings  are  coloured  in  much  the  same  way,  except  that  the 
orange  is  pale,  and  approaching  to  yellow.  There  is,  however, 
a  warm  orange  spot  on  the  disc.  Both  pairs  of  wings  are 
edged  with  a  very  warm  border  of  orange,  brighter  and  warmer 
in  the  upper  than  in  the  lower  pair.  Beneath,  the  colour  is 
yellow,  warming  into  orange  on  the  disc  of  the  upper  wing% 
and  the  spot  on  the  lower  wings  is  brown,  with  a  white  centre. 

This  handsome  Butterfly  is  widely  spread,  and  occasionally 
occurs  in  considemble  numbei*s,  especially  in  and  near  our 
Southern  coasts.  I  have  a  number  that  were  taken  by  my 
brother  at  Sheemess,  and  others  taken  by  myself  in  Oxford- 
shire and  Wiltshire.  It  is  found  in  best  condition  at  the  end 
of  summer,  and  through  the  autumn  ;  but,  as  it  is  a  hibemator, 
individuals  are  seen  in  the  early  spring,  somewhat  shabby 
and  worn  in  appearance,  and  lacking  the  brilliancy  which 
distinguishes  the  newly-developed  insect. 

The  larva  is  grass-green  in  colour,  and  is  covered  with  a 
great  number  of  tiny  bristle-bearing  warts.  It  feeds  on  the 
clover,  and  consequently  clover  fields  are  much  haunted  by  the 
perfect  insect.  The  eggs  are  long  and  narrow,  and  have  been 
compared  to  ninepins  in  shape.  They  arc  affixed  to  the  leaf 
by  one  of  the  ends,  so  that  they  stand  upright.  The  larvae  are 
hatched  about  Midsummer.  One  of  them  is  shown  on  Wood- 
cut XL.  Fig.  d.  The  chrysalis,  or  pupa,  is  attached  by  its 
tail  and  a  belt,  like  that  of  the  Cabbage  Butterfly,  and  does 
not  seem  to  be  very  particular  as  to  its  position,  generally 
being  upright,  but  sometimes  horizontal. 

We  now  come  to  the  beautiful  family  of  the  VanessidsB, 
which  includes  some  of  our  liandsomest  and  best-known 
Butterflies.  Among  other  distinctions,  in  all  these  insects,  the 
first  pair  of  legs  are  very  small,  and  not  used  in  walking. 


Our  first  example  is  the  Dark  Gbebn  FBiniiLABT  {Argymnia 
aglaia),  a  figure  of  which  is  given  on  Woodcut  XLI.  Fig.  S. 
The  Butterflies  belonging  to  this  genus  are  popularly  known  as 
Fritillaries,  and  all  of  them  have  the  under  surface  of  the  lower 
wing8  adorned  with  metallic  spots  and  markings  which  look  as  if 
made  of  burnished  silver.     Tbe  generic  name  Ai^ynnis,  which 


XLI 


is  taken  from  the  Greek,  signifies  '  brilliant '  or  '  shining,'  and  is 
given  to  the  insects  in  consequence  of  this  peculiarity.  The 
colour  of  the  present  species  is  bright  warm  brown  in  the  male, 
marked  with  a  dark  bronze-green  in  the  female.  The  wings 
are  profusely  spotted  with  black  on  the  upper  surface,  and  on 
the  under  surface  of  the  lower  wings  are  a  number  of  round 
bright  silver  spots,  and  near  the  margin  of  the  wing  is  a  row 
of  seven  semicircular  silver  spot£. 
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This  insect  is  genei*ally  spread  over  England,  and  is  plentiful 
in  many  parts  of  Kent,  especially  on  the  downs  which  lead 
towards  the  sea.  Mr.  Newman  remarks  that  hilly,  fern- 
covered  groimd  is  the  best  locality  for  this  Butterfly.  The 
larva,  which  is  shown  at  Fig.  a,  feeds  on  the  dog  violet 
{VMa  canind).  Its  colour  is  very  dark  shining  grey,  mottled 
with  black.  When  full-fed,  which  takes  place  about  the 
middle  of  July,  it  selects  a  suitable  spot,  and  there  changes 
into  a  pupa,  suspending  itself  by  its  tail,  which  is  very  strongly 
curved.  One  of  these  pupae  is  shown  at  Fig.  6.  It  remains  in 
the  pupal  state  about  eighteen  days,  and  then  emerges  in  its 
perfect  form. 

There  are  five  other  species  of  the  Fritillary,  all  of  which  are 
very  similar  in  their  colouring.  As  they  are  liable  to  varia- 
tion, the  beginner  finds  great  difficulty  in  identifying  them. 
This,  however,  can  generally  be  done  by  means  of  the  silver 
markings  on  the  lower  wings,  which  in  some  species  form  bold, 
clearly  defined  spots,  like  solid  silver  leaf,  and  in  others 
take  the  shape  of  marks  or  streaks,  just  as  if  a  brush  had  been 
dipped  in  silver  powder  and  drawn  over  the  wing.  The  larvsB 
of  all  the  species  are  spiny,  and  feed  upon  the  violets  and  their 
kin. 

Next  we  take  the  typical  genus  Vanessa,  of  which  we  must 
examine  several  examples,  as  they  are  among  the  most  con- 
spicuous of  our  insects.  In  this  genus  the  club  of  the  antennae 
is  short  and  bold,  the  first  pair  of  wings  are  more  or  less 
regulated,  and  the  eyes  are  extremely  hairy.  If  examined 
with  the  microscope,  it  will  be  seen  that  the  hairs  are  planted 
at  the  angles  of  the  hexagopal  facets. 

The  handsomest  and  rarest  of  these  Butterflies  is  drawn  on 
Woodcut  XLI.  Fig.  1.  Its  scientific  name  is  Vanessa  Antiopaj 
and  it  is  popularly  called  the  White-bordered,  on  account  of 
the  broad  white  edging  of  the  \vings,  or  the  Camberwell 
Beautit,  because  in  1748  three  specimens  were  taken  near 
Camberwell. 

My  brother  saw  one  on  the  banks  of  a  railway  cutting  in 
Wales,  as  he  was  going  to  church  with  his  wife.  Rare  insects 
are  always  perverse.  You  may  go  to  the  most  famous  localities 
for  them,  furnished  with  every  appliance,  search  and  watch  day 
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after  day,  and  never  even  see  a  specimen.  Then,  jnst  where 
they  are  least  expected,  and  when  no  means  are  at  hand  for 
capturing  them^  they  make  their  appearance— and  generally 
their  escape — in  a  manner  that  is  calculated  to  test  the  temper 
severely. 

In  the  present  instance,  the  sudden  appearance  of  such  an 
insect  at  his  very  feet  was  too  much  for  the  discoverer,  and, 
hat  in  hand,  he  dashed  down  the  cutting  after  the  Butterfly. 
Of  coiurse,  having  taken  him  to  the  bottom,  it  ascended  to  the 
top,  and  so  on,  giving  him  a  chase  of  a  quarter  of  an  hour 
perpetually  up  and  down  the  cutting,  and  at  last  getting  away 
over  a  hedge,  leaving  its  pursuer  breathless  on  the  ground,  and 
his  hat  and  clothes  generally  in  a  more  than  dishevelled  state. 
In  his  letter  to  me  relating  the  circumstance,  he  says  that  if 
anyone  wants  to  take  a  Turkish  bath,  and  is  not  within  reach 
of  one,  he  recommends  a  chase  of  the  Camberwell  Beauty  in  a 
deep  railway  cutting  with  very  steep  sides. 

The  colour  of  this  magnificent  insect  is  rich  brown,  shot  with 
deep  purple.  The  wings  are  edged  with  a  broad  grey-white 
band,  just  inside  which  is  a  row  of  blue  spots.  This  is  a  very 
plentiful  insect  in  America  and  on  the  Continent,  and  speci- 
mens are  often  taken  from  France  and  passed  off  as  English. 
They  can,  however,  be  detected  by  the  colour  of  the  white 
band,  which  in  genuine  English  specimens  is  grey-white,  and 
in  foreign  specimens  yellow-white. 

It  is  a  very  capricious  insect  in  its  appearance  in  this 
country.  Owing  to  the  great  and  rapidly  increasing  number  of 
entomologists  in  this  country,  and  the  many  periodicals  which 
are  devoted  to  Natural  History,  scarcely  a  specimen  of  this 
conspicuous  Butterfly  can  be  at  large  without  being  seen  and 
recorded.  It  seldom  happens  that  a  single  specimen  is  thus 
mentioned ;  but,  if  one  entomologist  happens  to  be  fortunate 
enough  to  capture  an  Antiopa  on  Monday,  several  others  are 
nearly  sure  to  be  caught  within  the  week,  and  then  no  more 
seem  to  make  their  appearance.  I  never  had  the  good  fortune 
to  see  one  of  these  Butterflies  at  liberty,  and  very  much  suspect 
that  I  never  shall. 

On  Woodcut  XLI.  Fig.  2,  is  seen  a  profile  portrait  of  the 
Comma    Butterfly,   scientifically  termed   C   alburn^  or   the 
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White  C,  These  names  are  given  to  the  insect  because  on  the 
under  surface  of  the  lower  wings  there  is  a  curved  mark,  very 
much  like  the  letter  C  in  shape,  and  of  the  purest  white. 
There  is  not  the  least  difficulty  in  identifying  this  insect,  even 
without  taking  the  trouble  to  inspect  the  under  surface,  for 
both  pairs  of  wings  are  so  deeply  scalloped  that  there  is  no 
possibility  of  mistake.  The  upper  surface  of  the  wings  is  warm 
red-brown,  mottled  with  black,  both  the  ground  hue  and  the 
markings  being  subject  to  considerable  variation.  /^ 

This  is  considered  to  be  an  inland  species.  In  those  places 
which  it  frequents  it  is  common  enough.  I  have  taken  many 
specimens  in  Bagley  Wood,  near  Oxford,  in  the  days  when  that 
beautiful'  little  wood  was  one  of  the  finest  insect  preserves  in 
England. 

The  larva  is  known  to  feed  on  the  elm,  the  hop,  and  the 
currant,  and  in  the  midland  counties  is  said  to  be  common  in 
the  hop-growing  districts.  It  is  a  thick  spine-bearing  larva, 
grey  in  colour,  mottled  with  chestnut,  and  having  a  white 
stripe  along  part  of  its  back.  The  perfect  insect  appears  in 
the  beginning  of  autumn. 

Next  we  come  to  the  Gtreat  Tortoiseshbll  (  Vanessa  poly- 
chloro8\  which  is  drawn  on  Plate  XIII.  P^ig.  1. 

This  handsome  insect  is  well  named,  as  its  rich  mottlings  of 
black  and  warm  chestnut-brown  bear  no  small  resemblance  to 
the  colours  of  the  tortoiseshell.  In  some  parts  of  England 
this  species  is  tolerably  common,  while  in  others  it  is  never 
found.  The  first  specimen  that  I  ever  took  I  saw  in  the 
window  of  a  grocer's  shop  at  Oxford,  one  of  the  very  last  places 
where  one  might  have  expected  such  a  Butterfly  to  be  found. 
It  was  quite  plentiful  in  Bagley  Wood,  where  any  number 
could  have  been  taken,  and  had  evidently  been  blown  into  the 
streets  and  then  attracted  by  the  sugar  in  the  window. 

It  is  common  in  Kent.  Lieut.-Col.  C.  J.  Cox,  who  has  given 
great  attention  to  this  insect,  told  me  an  anecdote  of  the  mode 
in  which  it  deposits  its  eggs.  He  watched  a  female  deposit  an 
egg  or  two  on  a  leaf,  and,  wishing  to  rear  the  insect  from  the 
egg,  he  cut  off  the  branch  and  removed  it.  The  Butterfly, 
however,  continued  to  fly  up  and  down  near  the  spot,  and 
refused  to  leave  it,  evidently  searching  for  the  leaf  on  which 


PLATE    XIII. 
BUTTERFLIES 


1.  Vanessa  polychloroa. 

2.  Vanessa  Atalanta. 

3.  Vanessa  cardui. 

Plahtb: — 

Meadow  Crane's  Bill  {Oeranium  praierue).     Above,  on  Right 
Buttercup  {Ranunculus  Imlbosus).    In  Middle. 
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she  had  deposited  her  eggs.  The  branch  was  then  restored  to  its 
place  in  the  tree,  as  nearly  as  could  be  done.  The  Butterfly  at 
once  saw  and  recognised  it,  proceeded  to  the  same  leaf,  and 
deposited  more  eggs  upon  it. 

The  Small  Tortoisbshbll,  or  Common  Tortoissshell  (Vot 
neaaa  urticcB\  is  coloured  much  like  the  preceding  insect,  but 
the  hues  are  rather  brighter,  and  the  whole  pattern  of  the 
wings  defined  more  clearly,  and  looking  more  compressed.  It 
is  too  &miliar  to  need  any  detailed  description.  The  cater- 
pillar feeds  on  the  common  stinging-nettle,  and  may  be  found  in 
great  numbers  upon  it,  sometimes  being  so  numerous  as  to 
blacken  it  with  tlie  caterpillars  clustering  upon  the  leaves, 
which  are  drawn  together  with  the  silken  threads  spun  by  the 
larvae.  The  pupa  is  suspended  by  the  tail,  and  is  very  angular. 
Its  colour  is  brown,  mottled  and  spotted  with  black,  and 
having  several  patches  of  a  brilliant  gold,  as  if  burnished  gold 
leaf  had  been  laid  upon  it.  This  beautiful  colouring  has  given 
to  the  pupa  the  name  of  Chrysalis,  this  being  a  Greek  word, 
signifying  anything  that  is  gilded.  The  golden  hue  is  un- 
fortunately very  transient,  and  vanishes  as  soon  as  the  Butterfly 
has  emerged  from  the  pupal  envelope. 

The  splendid,  and  fortunately  common,  insect,  the  Red 
Admiral  {VaTieasa  atalanta\  a  figure  of  which  is  given  on 
Plate  XIII.  Fig.  2,  comes  next  in  order.  This  Butterfly  can  be 
at  once  recognised  by  the  broad  scarlet  band  near  the  upper 
wings  and  along  the  edge  of  the  lower  wings,  a  bold  and  con- 
spicuous style  of  colouring  possessed  by  no  other  British  insect. 
The  ground-colour  of  the  wings  is  velvet-black,  diversified  with 
some  large  white  spots  on  the  tips  of  the  upper  pair  of  wings, 
and  an  oval  blue  spot  on  the  anal  angle  of  the  lower  pair.  It  is 
easy  enough  to  describe  tlie  markings  of  the  upper  surface,  but 
those  of  the  lower  surface  are  almost  beyond  description. 
Suffice  it  to  say  that  the  colour  of  the  first  pair  is  much  like 
that  of  the  upper  surface,  only  paler  ;  while  the  under  surface 
of  the  lower  wings  exhibits  a  most  complicated  mottling  of 
brown,  grey,  blue,  green,  ochre,  and  black,  arranged  in  a 
marvellously  artistic  manner,  and  forming  a  series  of  definite, 
but  complicated  patterns. 

If  this  beautiful  Butterfly  were  only  rare,  it  would  be  the 
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admiration  of  all  collectors.  As  it  is  plentiful,  it  is  only 
admired  by  those  who  value  Nature  for  her  own  sake,  and 
not  for  the  sake  of  mere  rarity.  Being  one  of  the  latter  kind,  I 
have  a  most  enthusiastic  admiration  for  the  Red  Admiral,  and 
am  never  tired  of  examining  it  in  the  cabinet,  or  watching  it 
as  it  flits  at  liberty  in  the  open  air,  with  the  graceful  flight 
that  has  earned  for  the  insect  the  name  of  Atalanta. 

The  larva  of  this  Butterfly  is  a  nettle-feeder,  and  is  quite 
common.  It  is  not,  however,  so  often  seen  as  that  of  the 
Tortoiseshell  Butterfly,  as  it  always  feeds  in  concealment, 
making  a  shelter  by  drawing  together  with  silk  the  leaves  of 
the  plant  on  which  it  feeds. 

Even  when  it  has  ceased  eating,  and  is  about  to  pass  into  the 
pupal  state,  it  has  the  instinct  of  concealment  strong  upon  it^ 
and  ensures  a  convenient  retreat  by  nibbling  the  stalk  of  the 
nettle  nearly  asunder,  some  four  or  five  inches  from  the  top. 
The  severed  portion,  of  course,  falls  over,  and  is  spun  up  with 
silk  so  as  to  leave  a  hollow  cavity  within  which  the  caterpillar 
can  undergo  its  changes.  The  chrysalis,  which  may  be  found 
at  the  end  of  summer,  is  suspended  by  its  tail  from  the  roof 
of  this  habitation,  and  there  hangs  until  the  perfect  insect 
makes  its  escape.  This  chrysalis,  like  that  of  the  preceding 
insect,  is  adorned  with  brilliant  golden  patches  on  the  sides, 
and  its  general  colour  is  warm  grey,  mottled  with  black. 

Mr.  Newman  mentions  that  he  has  captured  the  Atalanta  at 
night,  as  it  was  feeding  on  the  sugar  which  had  been  laid 
out  for  the  purpose  of  attracting  moths.  I  am  not  aware  that 
any  other  Butterfly  has  been  known  to  depart  so  greatly  from 
tlie  usual  day-flying  habits  of  the  group.  As  in  the  case  with 
other  insects  of  the  same  genus,  though  the  Butterflies  are 
developed  in  the  autumn,  the  two  sexes  take  no  notice  of  each 
other  until  the  following  year,  but  occupy  themselves  wiUi 
flitting  about  from  flower  to  flower,  and  in  sucking  their 
sweet  juices.  During  the  winter  they  hibernate,  and  at  the 
Ix^ginning  of  the  following  summer  they  seek  their  mates  and 
lay  their  eggs,  from  whicli  tlie  future  brood  is  to  proceed. 

In  consequence  of  this  habit,  tliose  specimens  which  appear 
at  the  beginning  of  summer  are  never  in  fine  condition  as  to 
their  plumage,  their  wings  being  battered  and  faded  during  the 
previous  year.     Those,  however,  which  make  their  appearance 
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in  Aagust,  are  in  their  full  splendour,  and,  unless  the  collector 
prefer  rearing  them  from  the  caterpillar,  he  should  select  the 
month  of  August  as  the  time  for  the  capture  of  specimens  for 
the  cabinet. 

Although  it  can  fly  rapidly  when  it  chooses,  it  seldom 
takes  the  trouble  to  do  so,  and  appears,  indeed,  to  be  so  en- 
gaged in  searching  for  and  taking  food  that  it  may  be 
captured  without  the  least  difficulty.  Bipe  and  fallen  fruit  is 
always  a  great  attraction  for  this  Butterfly.  One  of  the  most 
magnificent  sights  I  ever  saw  was  due  to  this  predilection  for 
fruit.  An  egg-plum  tree  had  been  entirely  neglected,  and  its 
fruit  permitted  to  ripen  on  the  boughs  and  then  fall  to  the 
ground.  A  lot  of  insects  took  advantage  of  such  an  oppor- 
tunity, and  the  tree  and  its  vicinity  swarmed  with  wasps, 
ants,  and  other  lovers  of  sweets. 

But  the  most  striking  point  was  the  host  of  Atalanta 
Butterflies  which  surrounded  the  tree.  They  were  approaching 
in  every  direction ;  the  branches  were  crowded  with  them, 
and  the  &llen  firuit  upon  the  ground  was  so  covered  with 
them  that  neither  fruit  nor  ground  could  be  seen  for  the 
Butterflies,  as  they  waved  their  black  and  scarlet  wings  gently 
up  and  down.  So  completely  occupied  were  they  with  their 
rich  banquet  that  they  took  no  notice  of  me  as  I  stood  by 
them,  and  even  permitted  me  to  pick  them  up  with  my  fingers. 
The  sun  was  shining  brightly  on  this  wonderful  assemblage, 
and  brought  out  the  grandly  contrasted  colours  imtil  they 
8hone  with  tropical  splendour.  I  never  saw  such  a  sight  before, 
and  am  not  likely  to  see  such  a  one  again. 

On  Plate  XIII.  Fig.  3  is  shown  the  pretty  Butterfly  called, 
on  account  of  the  variegated  colouring  of  the  under  surface, 
the  Painted  Lady.  Its  scientific  title  is  Vanessa  cardui. 
The  shape  and  position  of  the  markings  can  be  seen  by 
reference  to  the  illustration.  The  colour  of  the  upper  wings 
is  deep  black.  The  five  spots  near  the  tip  are  pure  white, 
and  the  pale  markings  on  the  disc  of  the  wings  are  warm 
chestnut.  There  is  a  slight  white  scalloping  along  the  edge  of 
the  wing.  The  lower  pair  of  wings  are  coloured  in  much  the 
siime  way,  but  the  only  white  portion  is  the  scalloped  edging. 
The  bases  of  the  wings  are  thickly  covered  with  scales  of  a 
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golden  lustre.  I  would  here  take  the  opportunity  of  advising 
any  of  my  readers  who  possess  a  microscope,  to  examine  care- 
fully the  scales  of  every  lepidopterous  insect  that  they  capture, 
taking  a  few  from  both  surfaces  of  the  wings.  If  care  be  taken, 
these  lovely  objects  can  be  removed  without  damaging  the 
beauty  of  the  wings.  The  under  surface  of  the  lower  wings  is 
beautifully  mottled  with  various  shades  of  brown  and  yellow, 
and  near  the  edges  are  four  rounded  spots  in  a  row,  the  two 
exterior  spots  being  twice  as  large  as  the  others.  Each  of  the 
large  spots  is  composed  of  a  glittering  green  centre,  surrounded 
by  warm  brown.  Bound  the  brown  is  a  stripe  of  yellow,  and 
the  whole  is  surrounded  with  a  bold  black  line.  The  two 
smaller  spots  have  no  black  outline. 

In  its  larval  state,  the  Painted  Lady  feeds  on  the  thistle 
{Carduus  arvensis)^  from  which  the  insect  derives  its  specific 
name  of  CardwL  It  prefers  the  young  and  tender  leaves  of 
the  plant,  and  draws  their  edges  together,  so  as  partially  to 
enclose  itself  in  the  leaf.  When  it  changes  into  a  pupa,  it 
suspends  itself  by  the  tail,  and  there  remains  until  it  emerges 
in  its  perfect  form,  somewhere  about  August. 

In  its  habits,  the  Painted  Lady  much  resembles  the  pre- 
ceding insects,  becoming  developed  in  the  autumn  of  one  year, 
but  not  pairing  until  the  spring  of  the  next  year.  It  is  fond 
of  flitting  about  in  search  of  honey-bearing  flowers,  and 
especially  frequents  the  teazle,  on  which  flower  the  Red 
Admiral,  the  Great  Tortoiseshell,  and  the  Peacock  Butter- 
fly often  bear  it  company.  I  have  taken  all  those  insects 
plentifully  on  teazles  in  Bagley  Wood,  near  Oxford. 

As  in  the  case  with  other  Butterflies,  the  Painted  Lady  is 
wonderfully  intermittent  in  its  appearance,  sometimes  being 
absent  or  extremely  scarce  for  several  years,  and  then  appearing 
in  swarms  for  a  year  or  two  in  succession.  I  well  remember 
the  year  in  which  I  first  saw  this  beautiful  insect  in  any 
number.  I  had  in  my  cabinet  one  solitary,  battered  specimen, 
the  only  one  that  I  had  ever  seen  since  I  had  begun  to  collect. 
One  autumnal  day  I  went  to  Bagley  Wood,  and  near  the  road 
saw  a  Painted  Lady  fly  into  a  gravel-pit.  I  went  after  it  at 
best  speed,  jumped  into  the  pit,  and  found  it  absolutely  full  of 
Painted  Ladies.  The  Butterflies  had  taken  some  strange  fancy 
to  the  place,  and  were  flj^ing  through  it  almost  in  streams. 
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They  were  all  in  splendid  condition,  and  in  a  very  short  time 
I  had  captured  a  sufficient  number  to  fill  my  box. 

Wb  must  not  complete  our  notice  of  this  genus  without  a 
brief  mention  of  the  beautiful  Peacock  Butterfly  ( Vanessa 
/(f>),  so  conspicuous  on  account  of  the  *  eyes '  or  circular  marks 
on  both  pairs  of  wings.  The  under  surface  of  the  insect  is 
brown-black,  mottled  in  a  most  curious  but  almost  indescrib- 
able manner.  Whether  the  sombre  colouring  be  intended  for 
defence  I  cannot  say,  but  there  is  no  doubt  that  the  insect 
often  owes  its  life  to  the  contrast  between  the  upper  and 
under  surface.  When  a  Peacock  Butterfly  is  chased,  it  has  a 
way  of  flying  round  a  tree  trunk,  and  settling  on  it,  closing 
its  wings  at  the  same  time,  and  bringing  them  together  over 
its  back.  In  this  attitude  it  looks  wonderfully  like  a  dead 
leaf,  and  the  change  from  a  large,  active,  beautifully-coloured 
butterfly,  to  a  thin,  black,  shrivelled  leaf,  is  so  great  and  so 
rapid  that  scarcely  any  eye  but  that  of  an  entomologist  would 
detect  the  insect. 

The  larva  is  one  of  the  nettle-feeders,  and  is  mostly  very 
common,  in  some  places  quit<)  as  plentifid  as  that  of  the  Tor- 
toiseshell,  while  in  others  it  has  to  be  searched  for  carefully 
before  it  can  be  found.  The  gencnvl  colour  of  the  caterpillai* 
is  black,  and  the  body  is  covered  with  a  great  number  of  long 
spines,  which  may,  perhaps,  defend  it  from  the  poisonous  spikes 
of  the  plant  on  which  it  feeds.  The  chrysalis  is  green  in 
colour,  brighter  when  the  cliange  is  first  made,  and  darker 
when  tlie  future  Butterfly  is  nearly  developed. 

On  Woodcut  XLT I.  Fig.  3,  is  shown  one  of  our  handsomest 
Butterflies,  tlie  celebrated  Pubplk  Emperor,  or  Emperor  of 
Morocco  {Ajxditra  Irla).  This  genus  differs  from  Vanessa  in 
having  the  club  of  the  antennjc  long  instead  of  knobbed,  as  is 
shown  at  Fig.  h,  and  tlie  club  nearly  straight.  The  eyes  are 
without  hairs,  the  hind  wings  scalloped,  and  the  flrst  pair  of 
legs  are  not  used  for  walking.  At  Fig.  a  is  shown  one  of  these 
partially  dcvelopt^d  limbs.  Those  legs  that  are  seen  at  Fig.  3 
are  the  second  pair,  the  first  pair  being  tucked  up  under  the 
front  of  the  thorax.     Only  one  species  inhabits  England. 

Those  of  my  readers   who  do  not  restrict  their  studies  to 
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contemporary  literature  are  doubtless  familiar  with  *  Peter 
Pindar's'  poem  on  Sir  Joseph  Banks  and  the  'Emperor  of 
Morocco,'  certainly  one  of  the  best  of  his  inimitable  witticisms 
at  the  expense  of  science.  The  present  insect  is  the  '  Emperor 
of  Morocco,'  who  led  Sir  Joseph  such  a  chase,  and  left  him  at 
last  in  the  hends  of  an  exasperated  market^gardener. 


XLII 


Its  popular  name  of  Purple  Emperor  is  a  very  appropriate 
one,  at  least  as  tar  as  regards  tlie  male  insect.  The  ground 
colour  of  the  upper  wings  is  hrown-black  in  some  lights,  but  in 
others  is  a  rich  shining  purple,  this  effect  being  produced  by 
the  shape  and  arrangement  of  the  scales,  as  can  be  seen  by 
examining  a  specimen  under  the  microscope.  The  light- 
coloured  bands  and  spots  are  white,  pure  white  in  the  male, 
and  yellowish-white  in  tlie  female.  Beneath,  the  general  colour 
is  rust-red,  blotched  with  black,  grey,  and  here  and  there  blue. 
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When  I  first  began  to  collect  the  British  Butterflies,  the 
Purple  Emperor  was  considered  one  of  the  great  prizes  of 
entomologists — hardly  inferior,  in  fact,  to  the  Great  Copper, 
which  seems  to  have  totally  disappeared  from  the  country.  In 
those  days  the  Emperor  was  supposed  to  restrict  himself  to  the 
topmost  branches  of  the  oak-trees,  and  entomologists  were 
accustomed  to  supply  themselves  with  nets  furnished  with  long 
handles  made  on  the  principle  of  the  fishing-rod,  the  handle  of 
the  net  being  at  least  thirty  feet  in  length.  It  so  happened 
that  I  was  engaged  in  getting  together  an  illustrative  series  of 
insects  for  the  Anatomical  Museum  at  Oxford,  and  happening 
to  possess  a  specimen  of  the  Purple  Emperor,  I  merged  my 
personal  feelings  in  the  public  welfare,  and  presented  to  the 
Museum  my  valued  specimen. 

There  is  a  well-known  saying  to  the  effect  that  *  Virtue  is 
rewarded,'  and  so  it  turned  out  on  this  occasion.  A  very  short 
time  after  the  personal  sacrifice  above-mentioned,  a  friend  sent 
me  a  couple  of  Purple  Emperors,  male  and  female,  which  he 
had  captured  in  Bagley  Wood,  while  they  were  drinking  in  a 
puddle.  Since  that  time  the  habits  of  the  insect  have  been 
carefully  studied,  and  the  result  has  been  that  the  Purple 
Emperor  has  been  rendered  comparatively  familiar.  Beautiful 
as  it  is,  it  has  a  strange  liking  for  the  most  repulsive  viands. 
There  is  nothing  it  likes  better  than  the  juices  of  putrid 
animal  substances,  and  a  dead  dog  or  cat,  which  would  drive 
away  any  human  being  who  possessed  nostrils  and  was  not  an 
entomologist,  would  attract  the  Purple  Emperor  to  a  rich 
banquet. 

Now-a-days  entomologists  who  wish  to  catch  the  Purple 
Emperor  do  not  trouble  themselves  to  procure  nets  with  pre- 
posterous handles — weapons  with  whicli  I  scarcely  believe  that 
a  successful  stroke  can  be  made.  They  now  look  out  for  a 
secluded  open  space  or  glade  in  the  wood,  situated,  if  possible, 
on  wet  soil,  lay  on  the  ground  a  piece  of  bullock's  liver,  a  dead 
rat  or  rabbit,  or,  in  fact,  any  kind  of  animal  substance,  and  go 
away  again.  The  best  plan  is  to  make  a  circle  of  half  a  mile 
or  so  in  diameter,  and  lay  down  the  baits  at  distances  of  a  few 
hundred  yards. 

In  two  or  three  days,  according  to  the  weather,  they  come 
back  again,  and  steal  quietly  to  the  spot.     Should  the  district 
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be  one  that  is  favoured  by  this  insect,  very  few  of  the  baits  will 
be  without  a  Purple  Emperor  either  settling  on  it  or  being  at 
hand;  and,  like  the  Bed  Admiral,  when  engaged  in  taking 
food,  the  insect  is  so  absorbed  in  its  occupation  that  it  can  be 
taken  without  the  least  difficulty.  If  the  locality  be  well 
selected,  and  the  baits  judiciously  laid,  it  is  very  seldom  that 
the  entomologist  will  complete  his  round  without  having  the 
opportunity  of  capturing  this  splendid  Butterfly.  So  successful 
is  this  method  of  capturing  the  Purple  Emperor  that  one 
entomologist  succeeded  in  taking  eighty  specimens  in  nine 
days. 

The  caterpillar  or  larva  is  a  very  odd-looking  creature,  and 
is  represented  on  Woodcut  XLII.  Fig.  c.  The  most  conspicuous 
points  in  this  curious  larva  are  the  two  honis  with  which  the 
head  is  furnished.  It  feeds  on  the  sallow,  and,  when  partly 
grown,  assumes  so  nearly  the  colour  of  the  leaf  that  a  sharp  eye 
is  needed  to  detect  it.  There  are  many  markings  and  shades 
of  colour  in  the  caterpillar  which  need  no  notice,  the  general 
green  hue  and  the  homed  head  affording  characteristics  which 
cannot  be  mistaken.  The  perfect  insect  appears  somewhere  in 
July,  the  precise  date  depending  much  on  the  weather. 

Next  comes  the  family  of  the  Satyridae,  in  which  the  first 
pair  of  legs  are  not  used  for  walking,  the  club  of  the  antenna 
is  bold  and  abrupt,  and  the  wings  are  rounded.  The  larva  has 
no  spines,  and  the  pupa  is  nearly  smooth.  Our  first  example  is  the 
Marbled  White  {Arge  Oalathea\  which  is  drawn  on  Woodcut 
XLII.  Fig.  1.  The  colours  of  this  pretty  insect  are  simply 
black  and  yellowish-white,  the  amount  of  yellow  differing 
according  to  the  sex.  The  under  surface  is  paler  than  the 
upper.  The  first  pair  of  wings  have  a  small  eye-like  spot  near 
the  tip,  and  on  each  of  the  second  pair  there  are  six  similar 
spots  arranged  in  a  row  near  the  edge  of  the  wing.  The  row  is 
not  complete,  there  being  a  gap  between  the  third  and  fourth 
spots.  The  larva  feeds  on  grass,  and  the  pupa  does  not 
suspend  itself,  nor  indeed  take  any  trouble  in  securing  a 
resting-place.  The  perfect  insect  appears  in  July,  and  is  very 
plentiful  in  many  places,  while  in  others  it  is  scarcely  ever 
seen.  The  sea-coasts  of  Kent  are  favoured  localities  of  this 
Butterfly,  especially  the  country  near  Dover,  Folkestone,  and 
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Margate.  Some  years  ago  I  took  a  great  number  of  Marbled 
Whites  in  a  field  near  St.  Margaret's  Bay,  and  could  have  filled 
a  cabinet  with  them  in  a  few  hours.  Sometimes  this  Butterfly 
frequents  a  certain  pasture  field,  which  is  a  sure  locality  for  it. 
Then  if  the  field  be  ploughed  up,  and  devoted  to  com  or 
clover,  the  Butterfly  vanishes  entirely  from  the  neighbour- 
hood. 

Akotheb  insect  belonging  to  this  family  is  given  on  Woodcut 
XLII.  Fig.  2.  Its  popular  name  is  the  Northern  Brown 
{Erebia  blandina  or  Medea).  The  latter  of  these  names  is 
the  older  in  date,  and  although  not  so  &miliar  as  the  former 
name,  has  been  restored  by  Mr.  Newman  on  the  score  of 
priority. 

The  colour  of  this  Butterfly  is  deep  blackish-brown,  with  an 
indistinct  broad  band  of  rust-red  running  nearly  parallel  with 
the  hind  margin  of  the  wings.  These  bands  are  adorned  with 
black  eye-like  spots,  with  centres  of  pure  white.  The  two  first 
spots  of  the  upper  wings  are  always  imited  so  as  to  form  a 
figure  of  8.  The  under  surface  of  this  Butterfly  is  very  pretty, 
the  colours  being  disposed  in  a  very  bold  manner.  The  first 
pair  of  wings  are  dark-brown,  with  a  very  broad  yellowish  band 
in  which  are  eye-like  spots  corresponding  with  those  of  the 
upper  surface.  The  second  pair  of  wings  are  liable  to  much 
variety,  but  may  be  generally  described  as  grey  with  two  broad 
waved  dark  bands.  Several  little  black  spots  with  white  centres 
occupy  the  space  between  the  bands. 

This  is  not  a  common  insect,  inasmuch  as  it  belongs  more 
especially  to  the  northern  portions  of  our  island ;  and,  though  it 
is  very  plentiful  in  some  parts  of  Scotland,  is  the  rarest  of  the 
rare  in  the  southern  counties. 

There  are  several  other  well-known  Butterflies  belonging  to 
th  is  family,  but  our  space  will  not  permit  of  description.  Such,  for 
example,  are  the  Specbxed  Wood  Butterfly  {Satyrua  Egeria\ 
the  Wall  Butterfly  {Satyrua  Megcera\  the  Grayling  {Satyrus 
Semele)^  the  Meadow-Brown  {Satyrus  Janira),  and  the  Binglet 
(.Satyrus  Hyjperanthus\  the  last-mentioned  insect  being  re- 
markable for  the  fact  that  the  upper  surface  of  the  wings  is 
perfectly  plain  brown,  while  the  under  surface  is  warm  brown 
adorned  with  sixteen  spots,  each  spot  having  a  white  centre, 
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(^hcn  a  broad  black  circle,  and  then  an  outer  circle  of  white. 
It  is  an  extremely  variable  Butterfly,  both  in  the  size  and 
number  of  the  spots ;  but  ninety-nine  specimens  out  of  a 
hundred  have  the  sixteen  spots,  three  on  each  of  the  upper 
wings  and  five  on  each  of  the  lower  wings,  the  latter  being 
arranged  in  two  groups  Consisting  of  three  and  two  spots.  All 
these  Butterflies  are  plentiful,  and  can  be  caught  without 
difficulty  in  lanes  or  fields,  their  flight  being  sluggish,  and 
never  rising  much  above  the  ground. 

We  now  pass  to  the  family  of  the  Lycsenidsa,  in  which  are 
included  those  small,  but  very  lovely  Butterflies  which  are 
known  by  the  popular  name  of  Blues  and  Coppers,  in  allusion 
to  the  prevalent  tints  of  their  wings.  The  latter  insects  are 
seldom  seen  except  by  those  who  go  to  look  for  them,  but  the 
former  are  prevalent  everywhere,  fluttering  low  over  wide 
downs,  settling  on  wild  flowers,  or  aiding  in  adorning  our 
gardens  with  their  beautifully  variegated  wings.  I  well  re- 
collect that  one  of  the  chief  pleasures  of  my  childhood  was  to 
watch  for  the  appearance  of  the  Blue  Butterflies  in  our  garden 
at  Oxford,  a  locality  for  which  some  of  the  species  had  a  special 
predilection. 

They  miglit  well  frequent  that  garden,  for  I  never  killed  but 
one  of  them,  and  that  was  for  the  purpose  of  examining  the 
spots  on  tlie  under  surface  by  the  aid  of  a  small  pocket 
microscope — to  which  instrument  I  owe  much  of  my  attach- 
ment to  Natural  History.  Children  have  strange  ideas  in  their 
little  heads,  and  in  my  own  brain  as  a  child  was  a  deeply 
rooted  conviction  of  some  affinity  between  the  Blue  Butterflies 
and  the  flower  of  the  sweet-pea.  I  have  plenty  of  children  of 
my  own  now,  but  I  can  never  see  a  Blue  Butterfly  without 
thinking  of  a  clump  of  sweet-peas,  an  old  garden  wall,  a  snow- 
berry  bush,  and  a  lattice-sided  summer-house,  covered  with 
vine-leaves  and  grape-clusters.  Neither  wall,  bush,  summer- 
house,  nor  vine  has  now  an  outward  existence,  but  they  are  as 
vividly  present  to  my  memory  whenever  I  see  a  Blue  Butterfly 
as  they  were  when  I  was  a  child  of  six  years  old. 

On  Woodcut  XLIII.  Figs.  1  and  2,  is  shown  the  rarest, 
even  if  not  the   most    beautiful,    of  these   Butterflies,   the 
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celebrated  Great  Copper  BnTTBBTLT  {Polyommatus  or  Chry- 
sopAantM  diapar). 

The  two  sexes  of  this  insect  are  very  differently  coloured. 
The  male  is  fiery  copper  above,  with  a  little  blackish  spot  and  a 
black  hind  margin  to  the  upper  wings.  The  lower  wingB  are 
also  edged  with  black,  and  have  a  slight  streak  in  the  middle. 


XLIir 


The  female  has  the  upper  wings  marked  with  a  broad  black 
edge  and  a  number  of  black  spots,  as  shown  in  the  illustration. 
Her  under  wings  are  brown,  edged  and  spotted  with  black,  and 
have  a  copper  band  parallel  with  the  bind  margin.  Beneath, 
both  sexes  are  alike,  the  upper  wings  being  orange,  diversified 
with  a  number  of  deep  black  spots,  most  of  which  are  sur- 
rounded with  a  grey  line.     The  under  wings  are  grey,  with  an 
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orange  band  corresponding  with  the  copper  band  of  the  other 
side,  and  a  number  of  grey-edged  black  spots. 

Fig.  1  represents  the  female,  and  Fig.  2  the  male. 

The  larva  is  a  sluggish  and  slug-like  creature,  feeding  on  the 
great  water  dock  {Rumex  hydrolapathum\  which  only  grows 
in  wet  places.  It  moves  very  slowly,  and,  as  the  colour  almost 
exactly  resembles  that  of  the  leaf  on  which  it  feeds,  it  is  not 
easily  seen.  This  caterpillar  is  shown  at  Fig.  a,  and  the  pupa 
at  Fig.  6.  Fig.  c  represents  one  of  the  antennso,  Fig.  d,  the 
palpus. 

As  far  as  England  goes,  this  handsome  Butterfly  is  now 
extinct.  In  former  years  it  was  tolerably  plentiful  in  the  fens 
of  Cambridge  and  Huntingdon,  but  no  specimens  have  been 
seen  for  many  years,  and,  in  all  probability,  the  last  British 
specimens  were  taken  in  1848. 

A  GOOD  example  of  the  Blue  Butterflies  is  given  on  Wood- 
cut XLIII.  Fig.  3.  This  is  the  Clifden  Blub  {Polyommatvs 
Adonis). 

The  colour  of  this  pretty  species  is  bright  shining  blue, 
with  a  delicate  white  line  on  the  costal  margin  of  the  fore- 
wings,  and  a  black  line  on  the  hind  margin.  The  fringe  of  the 
wing  is  pure  white,  with  a  black  spot  at  the  end  of  each 
nervure.  The  female  is  brown  on  the  upper  surface,  with  a 
sli<i;ht  gloss  of  blue,  and  on  the  fore-wings  is  an  indistinct 
blackish  spot  on  the  disc,  and  a  number  of  small  spots  parallel 
with  the  hind  margin.  Both  sexes  have  the  under-side  of  the 
wings  brownish,  with  a  number  of  little  spots.  This  Butterfly 
is  found  on  chalk  downs  and  similar  places,  but  seems  to  be 
r(\strictod  to  those  spots  where  there  is  a  substratum  of 
chalk. 

Passing  of  necessity  by  the  rest  of  the  Blues  and  the  little 
Butterflies  called  by  the  name  of  Hair-streaks,  we  come  to 
the  family  of  Hesperid®,  popularly  known  by  the  name  of 
Skippers,  probably  on  account  of  their  quick,  uncertain  flight. 
They  are  all  small  insects,  coloured  with  brown,  black,  grey, 
and  white,  and  very  thickly  and  clumsily  made,  so  that  many 
persons  unskilled  in  entomology  take  them  for  moths.  They 
have  the  fore-legs  fitted  for  walking,  and  when  at  rest  they 
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hold  their  wings  only  partially  erect,  and  never  pressed  closely 
together,  as  is  the  case  with  the  previously-mentioned  Butter- 
flies. They  are  plentiful  in  country  lanes,  and  are  often 
taken  in  the  net  when  the  stroke  is  made  at  other  insects, 
their  vague  and  almost  jerking  flight  carrying  them  into  it. 

The  pupae  of  these  insects  resemble  those  of  several  moths 
in  the  manner  in  which  they  are  protected  during  their  help- 
less state  of  existence.  When  the  larva  is  full-fed,  it  spins  a 
cocoon  among  the  leaves  of  its  food-plant,  and  in  that  silken 
cell  awaits  its  change  into  the  perfect  condition. 

The  species  which  is  represented  on  Woodcut  XLIII.  Fig.  4, 
is  the  Chequered  Skipper  {Heaperia  paniacua).  The  colour 
of  its  wings  is  dark  brown,  upon  which  are  a  number  of  yellow 
spots,  arranged  as  shown  in  the  illustration.  The  antennae  are 
bright  yellow  beneath,  and  banded  with  black  and  yellow  above. 
It  is  rather  a  local  species,  and  is  foimd  chiefly  in  the  Midland 
counties.     It  appears  in  the  beginning  of  summer. 

A  MORE  common  species,  the  Gtbizzled  Skipper  {Heaperia 
malvcB  or  alveolv^)  is  shown  on  Woodcut  XLIII.  Fig  5.  The 
wings  are  nearly  black,  sprinkled  with  white  spots,  as  shown  in 
the  illustration.  The  antennae  are  white,  ringed  with  black. 
There  are,  however,  several  varieties  of  colouring,  one  of  which 
is  so  constant  that  the  insects  have  been  considered  to  form  a 
different  species,  under  the  name  of  Scarce  Grizzled  Skipper. 

The  larva  of  this  species  feeds  on  the  common  bramble,  and 
draws  together  the  edges  of  the  leaves,  so  as  to  form  a  tem- 
porary habitation.  Its  colour  is  brownish  green,  with  a  few 
dark  stripes,  and  the  pupa  is  greyish  white,  spotted  with  black. 
The  perfect  insect  appears  at  the  beginning  of  summer. 


CHAPTER   11. 
HETEBOCERA,  OR  MOTHS, 

THE   NOCTURNl,   INCLUDING  THE   SPHINGES  AND   60MBTCES   OF   UNNiBire. 

It  has  already  been  mentioned  that  there  is  no  difficulty  in 
distinguishing  English  butterflies  from  English  Moths.  Simi- 
larly, there  is  none  in  distinguishing  English  Moths  from  Eng- 
lish butterflies. 

In  the  first  place,  the  antennae  of  these  insects  are  not 
knobbed  at  the  end,  but  pointed.  Some  of  them  have  the 
ends  of  the  antennae  much  enlarged,  as  may  be  seen  by 
reference  to  the  Moths  on  Plate  XIV.  and  Woodcut  XLIV.  In 
all  these,  however,  the  club  of  the  antenna  is  elongated,  and 
the  end  is  pointed.  Moreover,  whereas  in  the  butterfly  the 
shafb  of  the  antenna  is  straight  and  simple,  in  many  of  the 
Moths  it  is  curved,  and  in  others  is  adorned  with  a  feathering, 
sometimes  on  one  side  and  often  on  both.  For  this  reason  the 
scientific  name  of  Heterocera,  or  '  Varied  horns,'  has  been 
given  to  these  insects,  just  as  Rhopalocera,  ctf  '  Clubbed  horns* 
is  given  to  the  butterflies. 

Then,  the  wings  of  a  Moth  at  rest  are  not  pressed  to- 
gether over  the  back,  like  those  of  the  butterflies,  but  either 
lie  flat  on  the  body  or  along  its  sides.  The  body,  moreover, 
has  no  waist  like  that  of  the  butterfly.  Keeping  these  few  and 
obvious  distinctions  in  his  mind,  the  young  entomologist  need 
never  hesitate  to  decide  to  which  great  group  any  lepidopterous 
insect  belongs. 

The  first  family  is  that  of  the  Sphingidae  or  Sphinx-Moths. 
They  derive  their  name,  not  from  any  peculiarity  in  the  Moths 
themselves,  but  in  their  larvae,  some  of  which  are  thought  to 
bear  in  their  attitude   a   fanciful  resemblance   to    the    well- 
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known  Sphinx  of  Egypt.  The  Moths  themselves  are  popularly 
and  appropriately  called  Hawk-Moths,  on  account  of  the  great 
Bvriftness  of  their  flight,  which  very  much  resembles  that  of 
the  hawk  tribe.  Their  whole  structure,  indeed,  shows  that 
they  are  made  for  rapid  flight,  and,  if  we  compare  them  with 
the  swift-flying  birds,  especially  the  swallows  and  the  humming- 
birds, we  shall  find  that  the  outlines  of  Moths  and  birds  are 
wonderfully  similar.  Their  bodies  are  of  moderate  length, 
and  pointed  at  the  tail,  and  their  wings  are  long,  strong,  stiff, 
narrow,  and  pointed.  In  fiict,  if  the  shadow  of  a  humming- 
bird and  of  a  Hawk  Moth  were  thrown  side  by  side  on  the 
same  surface,  it  would  not  be  easy  to  tell  which  was  the 
shadow  of  the  bird  and  which  of  the  insect. 

With  a  very  few  exceptions,  these  Moths  fly  only  at  night  or 
in  the  dusk  of  the  evening,  so  that  to  watch  their  flight  is  not 
an  easy  matter.  The  best  plan  is,  on  some  moonlight  night, 
to  take  a  stand  near  some  honey-bearing  flowers,  to  remain 
perfectly  still,  and  watch  quietly.  Should  there  be  Hawk- 
Moths  in  the  neighbourhood,  some  of  them  are  tolerably  sure 
to  come  to  the  flowers,  and  to  feed  in  their  own  peculiar 
manner,  by  poising  themselves  in  mid-air  on  their  rapidly 
quivering  wings,  and  thrusting  their  sucking-tubes  or  trunks 
into  the  recesses  of  the  flower.  As  these  Moths  will  not  fly  by 
day,  and  as  the  partial  darkness  prevents  their  movements  from 
being  seen,  it  is  better  to  look  out  for  the  well-known 
Humming-bird  Hawk-Moth,  which  does  fly  by  day,  and  is  a 
very  bold  insect,  allowing  itself  to  be  approached  quite  closely. 

Our  first  example  of  the  Hawk-Moths  is  the  magnificent 
Death's  Head  Moth  {Acherontia  Atropos),  a  figure  of  which  is 
given  on  Plate  XIV.  Fig.  1. 

This  splendid  creature  ranks  among  the  very  largest  of  our 
insects,  inasmuch  as  the  spread  of  its  wings  is  very  consider- 
able, and  the  body  is  thick  and  heavily  made.  The  upper 
surface  of  the  fore  wings  is  warm-brown,  with  bands  and 
mott lings  of  a  darker  hue,  and  a  little  white  spot  on  the  disc 
The  hind  wings  are  yellow,  with  two  black  bands.  The 
thorax  is  densely  covered  with  a  soft  velvet-like  down,  feeling 
to  the  touch  very  much  like  the  fur  of  the  mole.  The  colour 
is  a  very  deep  black-brown,  and  in  the  middle  is  a  yellow 
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mark  which  bears  the  most  startling  resemblance  to  a  skull 
and  the  two  collar  bones.  The  hair  is  so  long  that  the  shape 
of  the  skull  can  be  altered  by  pressure.  The  body  is  yellow, 
with  a  longitudinal  black  stripe  along  the  middle,  and  six 
black  transverse  bands,  each  marking  the  edge  of  a  segments 
Beneath,  the  body  and  wings  are  yellow,  with  an  indistinct 
dark  band  across  the  middle  of  each  wing  and  a  slightly 
darkened  edging.  The  antennae  are  very  thick,  covered  with 
down,  and  furnished  at  the  tips  with  a  sharp  hook. 

In  fact,  the  chief  characteristic  of  this  insect  is  hair,  with 
which  the  body,  thorax,  head,  antennae,  and  legs  are  thickly 
covered,  even  the  wings  have  a  soft,  downy  aspect,  which  is 
due  to  the  structure  of  the  scales.  If  some  of  these  skales  be 
detached,  and  examined  by  means  of  a  microscope,  they  will 
be  seen  to  be  very  large,  and  increasing  in  width  from  the  base 
to  the  tip,  which  is  modiA  ^d  into  four  or  five  long  points. 

The  larva  of  this  Moth  is  of  enormous  size,  as  may  be  seen 
by  reference  to  Plate  XIV.  Fig.  2.  in  which  the  larva  is  drawn 
of  itis  natural  size.  It  is  a  very  handsome  caterpillar,  and 
exceedingly  variable  in  tint,  the  general  colour  varying 
through  diflFcrent  shades  of  yellow,  green,  and  grey.  The 
whole  surface  is  covered  with  very  tiny  black  dots,  and  on 
each  side  are  seven  diagonal  blue  or  purple  stripes,  edged  with 
white.  Near  the  end  of  the  tail  is  a  curious  horn-like  ap- 
pendage, curved  downwards  and  then  slightly  reciu-ved  upwards 
near  the  point.  The  horn,  contrary  to  the  usual  fashion  of  such 
liorns,  is  very  rough  and  covered  with  tubercles. 

It  feeds  on  various  plants,  of  which  the  jessamine  and  the 
potato  are  the  favourites,  though  it  may  be  found  in  the 
snowberry,  the  tea-tree,  and  tlie  deadly  nightshade,  this  plant 
being  allied  to  the  potato.  This  caterpillar  is  invariably 
called  a  locust  by  the  country  people.  As  both  the  caterpillar 
and  Moth  arc  nocturnal  feeders,  although  the  country  be 
covered  with  potato-fields,  and  the  insect  be  quite  plentiful,  it 
will  be  seen  as  seldom  as  if  it  were  one  of  the  rarest  of  species. 
In  the  neighbourhood  of  my  house  there  are  several  large 
j>otato-fields,  and  I  often  have  these  splendid  Moths  brought 
to  me,  so  that  I  have  been  enabled  to  supply  my  friends  with 
specimens,  and  to  watch  their  ways  when  in  confinement. 

One  of  the  most  remarkable  points  in  connection  with  this 
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insect  is  its  capability  of  producing  sounds — a  capability  which 
is  scarcely  less  striking  than  the  skull  depicted  upon  its 
thorax.  If  seized,  or  alarmed  in  any  way,  it  produces — for  I 
cannot  say  utters — a  sharp  squeaking  soimd,  something  like 
the  cry  of  a  mouse.  It  was  always  easy  to  make  my  Death's 
Head  Moths  squeak,  nothing  more  being  required  than  to 
introduce  a  little  stick  under  the  glass  shade  which  covered 
them,  and  to  press  one  of  their  feet.  The  aggrieved  Moth 
would  then  crouch  as  low  as  possible,  and,  with  a  sort  of  shiver 
or  tremble  of  the  whole  body,  out  came  the  squeak. 

Although  this  sound  is  familiar  to  entomologists,  no  one  has 
yet  discovered  its  source.  Some  have  thought  that  it  is  caused 
by  the  rubbing  of  the  head  against  the  thorax,  some  by  the 
attrition  of  the  antennae  and  trunk,  and  some  by  the  friction  of 
the  thorax  against  the  abdomen.  These  theories  are,  however, 
neutralised  by  the  fact  that  not  ^ly  can  the  perfect  insect 
produce  the  squeak,  but  that  the  caterpillar  can  do  so,  which 
possesses  neither  trunk  nor  antennae,  and  has  no  distinctive 
head,  thorax,  or  abdomen. 

It  is  a  remarkable  point  that  agricultural  labom*ers,  wlio 
have  the  very  best  opportunities  of  ascertaining  the  habits  of 
living  beings,  scarcely  ever  do  so,  and  when  they  do  are 
invariably  afraid  of  them.  The  ominous-looking  mark  on  the 
thorax  has  always  caused  the  insect  to  be  looked  on  with  dread, 
not  only  in  this  country  but  on  the  Continent  generally,  in  the 
southern  parts  of  which  it  is  very  plentiful.  The  power  of 
producing  a  sound  is  another  cause  of  fear,  and  I  have  else- 
where narrated  an  amusing  incident,  where  a  whole  circle  of 
village  people  were  standing  around  a  Death's  Head  Moth  that 
had  by  some  mischance  got  into  tlie  cliurchyard.  Not  one  of 
them  dared  touch  it,  and  at  last  it  was  killed  by  the  village 
blacksmith,  who  courageoiLsly  took  a  long  jump  and  came  down 
on  the  unfortunate  Moth  with  his  iron-shod  boots. 

In  this  country  it  certainly  does  no  harm,  but  in  Southern 
Europe  it  is  said  to  enter  bee-hives  and  lick  the  honey  from 
the  cells. 

Owing  to  the  vast  quantity  of  hair  with  which  the  body  is 
covered  it  is  of  some  consequence  to  secure  specimens  tliat  are 
not  damaged  by  being  rub})ed,  as  is  generally  the  case  with 
those  that  are  captured  by  hand.     The  best  mode  of  obtaining 
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really  perfect  specimens  is  to  rear  them  from  the  caterpillar. 
Labourers  are  not  much  afraid  of  the  caterpillar,  though  they 
are  of  the  perfect  insect,  and  the  easiest  mode  of  obtaining 
both  the  larva  and  the  pupa  is  to  go  to  a  potato-field  in  which 
the  labourers  are  at  work,  and  offer  a  small  sum  for  uninjured 
*  locusts '  and  *  groimd-grubs.' 

It  will  be  as  well  to  take  a  pupa  in  order  to  show  them  the 
exact  object  that  is  wanted.  Drawings,  however  faithful,  are,  I 
find,  utterly  useless,  the  uneducated  eye  being  absolutely  unable 
to  comprehend  them.  Some  time  ago,  wanting  a  few  living 
specimens  of  the  Flour  Beetle  {Tenebrio  molitor),  described  on 
page  146, 1  made  some  careful  coloured  drawings  of  the  insect, 
took  them  to  different  bakers,  and  asked  them  to  procure  some 
specimens.  I  do  not  know  whether  baking  is  a  business  that 
affects  the  human  intellect  or  the  human  eye,  but  in  every  case 
the  bakers  brought  me  a  paper  bag  full  of  cockroaches.  And 
even  when  the  different  size,  colour,  and  shape  of  the  two 
insects  was  pointed  out,  the  bakers  in  question  could  not  be 
made  to  understand  but  that  one  insect  ^  would  do '  as  well  as 
another. 

The  caterpillars  of  the  Death's  Head  Moth  being  obtained, 
and  a  continual  supply  of  fresh  potato-leaves  ensured,  they 
should  be  kept  as  much  as  possible  in  the  dark.  When  they 
are  full-fed  they  should  be  placed  on  light  soft  earth,  into 
which  they  will  burrow,  and  undergo  their  transformations 
underground.  It  is  as  well  to  plant  in  the  soil  a  few  sticks  up 
which  the  Moth  can  climb  when  it  emerges,  and  to  which  it 
can  cling  while  it  dries  its  wings.  Care  must  be  taken  to  keep 
tlie  earth  moderately  moist,  placing  damp  but  not  wet  moss 
upon  it.  Unless  this  precaution  be  taken,  the  outer  skin  of 
the  pupa  will  become  so  hard  that  the  insect  will  not  be  able 
to  make  its  way  out  when  it  is  fully  developed.  I  have  lost 
several  Moths  in  this  way,  and  have  had  one  or  two  in  a  very 
maimed  and  imperfect  condition,  their  wings  being  quite 
shrivelled,  and  scarcely  one-sixth  their  proper  size. 

Against  this  evil  the  Moth-breeder  can  easily  guard,  but 
there  is  one  against  which  he  is  powerless,  and  that  is  the 
presence  of  the  ichneumon-fly,  which  has  been  described  on 
page  322.  It  is  impossible  to  obviate  or  ameliorate  this 
danger,  for,  even  if  there  were  any  indications  of  the  parasite's 
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presence,  it  could  not  be  extracted  without  killing  the  cater- 
pillar. Supposing,  however,  that  the  Moth  has  successfully 
made  its  exit  from  the  pupal  shell,  and  has  shaken  out  its 
wings  to  the  fullest  extent,  it  can  be  killed  by  placing  it  under 
a  glass,  and  introducing  into  the  same  some  bruised  young 
laurel-leaves.  I  find  that  the  most  effectual  mode  of  employing 
the  laurel  is  to  take  a  dozen  small  leaves,  wrap  them  in  muslin, 
roll  them  up  tightly,  and,  with  two  or  three  blows  of  a  mallet, 
crush  them.  The  folded  muslin  can  then  be  slipped  under  the 
glass,  and  in  a  very  short  time  tlie  Moth  quietly  expires,  so 
that  an  absolutely  perfect  and  bright  specimen  is  obtained. 

When  the  insect  is  quite  dead  the  abdomen  should  be  care- 
fully severed  from  the  body,  and  the  whole  of  the  contents 
removed  by  enlarging  the  little  opening  which  will  then  be  left 
at  its  base.  The  empty  abdomen  should  then  be  stuffed  with 
cotton  wool,  care  being  taken  to  make  it  full  large  in  order  to 
allow  for  shrinking,  and  when  it  is  dry  it  may  be  joined  to  the 
thorax  without  leaving  the  least  trace  of  the  junction.  It  wiU  be 
as  well  to  pour  a  few  drops  of  benzole  into  the  abdomen  and 
also  into  the  thorax,  as  this  precaution  will  keep  off  the  mites 
and  other  creatures  that  work  destruction  among  dried  insects. 
All  large-bodied  Moths  should  be  thus  treated,  and  some  of 
them  can  scarcely  be  preserved  from  the  unsightly  '  grease,'  so 
hated  by  entomologists,  without  this  useful  substance. 

For  the  purpose  of  rearing  the  Moth  from  the  larva,  the 
latter  should  be  obtained  about  August,  as  it  will  then  be 
nearly  full-fed,  and  save  a  vast  amount  of  trouble  in  procuring 
a  supply  of  food.  The  pup©  themselves  may  be  found  under 
the  soil  somewhere  about  September. 

On  Woodcut  XLIV.  Fig.  3,  may  be  seen  a  figure  of  the 
pretty  and  rare  Spckge  Hawk-Moth  {Deilephila  euphorhice). 
The  colour  of  the  upper  wings  of  this  insect  is  grey,  with  two 
large  olive-brown  spots  and  a  diagonal  band  of  the  same  colour. 
The  lower  wings  are  pink,  with  a  large  black  patch  near  the 
base,  a  black  band  nearly  parallel  with  the  margin,  and  a  white 
spot  at  the  anal  angle. 

Specimens  of  these  Moths  have  been  bred  from  the  cater- 
pillar, but  I  believe  that  none  have  been  captured  with  the 
net,  so  that  of  the  many  specimens  which  are  found  in  private 
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collections  nearly  all  are  impostors,  having  been  brought  from 
the  Continent,  and  then  sold  as  genuine  Britieh  Bpecimen& 
The  profesBional  collectors,  who  make  a  living  by  the  sale  of 
insects,  are  terribly  addicted  to  this  trick,  and  although  several 
of  them  are  good  practical  naturaliats,  and  have  done  service  to 
science  by  discovering  the  haunts  of  sundry  rare  insects,  the 
generality  have  no  move  conscience  thiin  dog-dealers  or  pigeon- 
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fanciers,  and  will  invent  a  history  for  any  insect  so  that  they 
get  a  good  price  fur  it. 

The  larva  of  this  Moth  is  shown  at  Kig.  it  of  the  same 
Woodcut,  and  will  serve  as  a  good  example  of  the  usual  form 
among  Hawk- Moth  caterpillars,  one  of  tlie  most  conspicuous 
characteristics  being  the  sharply  pointed  horn  at  the  end  of  its 
body.  The  use  of  this  horn  is  exceedingly  probU'inatieal.  That 
it  must  serve  some  purpose  is  evident,  but  what  that  purpose 
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may  be  is  still  a  question.  There  are  many  parts  in  many 
animals  which  seem  to  serve  no  purpose,  and  are  evidently  the 
rudiments  of  some  organ  which  has  not  been  developed.  This 
horn,  however,  is  clearly  not  within  this  category,  as  it  is  far 
too  large  and  •  conspicuous  not  to  be  of  real  importance.  At 
first  sight  it  looks  as  if  it  were  a  weapon,  but  in  the  first  place, 
a  caterpillar  needs  no  weapon,  and  in  the  second  case,  the  horn 
is  incapable  of  being  used  as  a  weapon.  Take  any  Hawk-Moth 
caterpillar,  and  if  roughly  handled  it  will  twist  itself  about  in 
its  eflforts  to  escape,  but  it  will  not  even  attempt  to  pierce  the 
hand  with  its  horn.  And,  even  if  it  did  wish  to  do  so,  the 
position  of  the  horn  is  about  the  worst  that  could  be  selected 
for  the  purpose.  There  is  no  doubt  that  the  formidable-looking 
horn  does  deter  ignorant  people  from  touching  the  caterpillar, 
but  I  cannot  believe  that  so  conspicuous  an  appendage  was 
given  to  the  larva  for  so  limited  a  purpose. 

All  the  caterpillars  of  the  Hawk-Moths  are  prettily  coloiu*ed, 
wliile  in  some  of  them  the  hues  may  almost  be  termed  brilliant. 
In  the  present  species  the  general  colour  is  black,  relieved  by  a 
vast  number  of  tiny  white  dots.  The  head  is  red,  and  a  red 
streak  runs  along  the  back  from  the  head  to  the  horn,  the  basal 
part  of  which  is  red,  the  tip  being  black.  The  large  spotj* 
whicli  are  seen  on  the  larva  are  whitish-grey,  and  beneath  thorn 
are  smaller  spots  of  the  same  rod  as  that  of  the  head. 

Owing  to  our  limited  space,  we  can  but  casually  glance  at 
some  other  British  Hawk-Motlis.  There  is,  for  example,  the 
Eyed  Hawk-^NIoth  {Smerhifhus  ocellatus\  so  conspicuous  by 
the  large  eyoliko  spots  in  the  middle  of  the  lower  wings,  and 
the  beautiful  pink-bn/wn  of  the  upper  wings.  The  larva  of 
this  Moth  has  a  v(M*y  rough  skin,  is  palo-gi*een  in  colour, 
speckled  with  white,  and  has  seven  diagonal  stripes  on  each 
side  of  the  bodv.     The  horn  is  blue. 

Then  there  is  the  loss  conspicuous,  but  really  beautiful. 
Poplar  Hawk-Moth  {Snieniithvs  popull)^  so  common  in  the 
summer,  clinging  to  the  bark  of  trees,  to  rough  posts,  and 
other  objects  which  soniewliat  resemble  it  in  general  colour. 
It  may  be  known  by  the  mottled  brown  of  the  upper  wings, 
with  a  white  spot  in  the  middle,  and  the  warm  chestnut  at  the 
base  of  the  lower  wings.     The  caterpillar  is  rough,  like  that  of 
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the  last-mentioned  species,  and  is  green  sprinkled  with  yellow, 
and  has  seven  diagonal  yellow  stripes  on  each  side.  The  horn  is 
yellow  above  and  orange  beneath.  This  caterpillar  is  plentiful, 
and  can  be  beaten  out  of  the  boughs  of  the  Lombardy  poplar. 

This,  by  the  way,  is  a  simple  and  very  eflCective  plan  of 
securing  larvae,  not  to  mention  perfect  insects.  Nothing  more 
is  wanted  than  an  umbrella  and  a  long  stick.  The  umbrella  is 
opened,  reversed,  and  held  under  the  boughs.  A  smart  tap 
with  the  stick  is  sure  to  dislodge  the  caterpillars,  and  send 
them  tumbling  into  the  umbrella,  whence  they  can  be  transferred 
to  the  collecting-box.  If  bough-beating  is  to  be  carried  out 
on  a  large  scale,  it  is  as  well  to  have  a  sheet  held  under  the 
branches,  and  then  to  ascend  the  tree,  and  tap  every  bough 
that  can  be  reached.  In  fact,  the  poplar  can  scarcely  be 
treated  in  any  other  manner.  The  umbrella,  however,  is 
sufficient  for  ordinary  purposes. 

As  to  the  collecting-box  which  has  just  been  mentioned,  I 
had  one  which  I  found  extremely  useful.  It  was  oval,  bjldly 
domed  above,  and  from  the  middle  of  the  lid  projected  a  tube 
an  inch  in  height,  and  three-quarters  of  an  inch  in  diameter. 
This  was  closed  with  a  cork,  and  through  it  the  caterpillars 
wore  introduced  into  the  box.  Unless  some  such  plan  be 
adopted,  the  collector  is  horribly  worried  by  the  caterpillars. 
There  is  no  difficulty  about  the  first  two  or  three,  but  when  a 
dozen  or  more  large  caterpillars  are  in  the  box,  it  is  no  easy 
matter  to  put  in  one  without  three  or  four  pushing  their  way 
out,  so  as  to  run  the  risk  of  being  squeezed  to  death  when  the 
lid  is  closed.  By  employing  the  tube  and  cork,  however,  no 
such  risk  is  run,  and  the  box  can  be  quite  filled  with  cater- 
pillars witliout  one  even  attempting  to  escape.  Some  collectors 
suspend  the  box  over  tlieir  shoulders,  but  I  always  kept  it  in  a 
pocket,  merely  fastening  it  by  a  string  to  a  buttonhole  of  the 
coat,  so  as  to  guard  against  its  loss  by  falling  out  of  the 
pocket.  A  few  small  holes  should  be  bored  in  the  lid  for  the 
admission  of  air.  As  far  as  regards  size,  they  should  not  be 
larger  than  pin-holes,  and,  as  far  as  regards  number,  six  or 
eight  are  quite  enough. 

On  lime  and  elm  trees  may  be  foimd  the  larva  of  the  Lih£ 
IIawk-Moth  {Sviennthus  tUicu).     This  is  easily  known  by  the 
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very  deep  scalloping  of  the  fore-wings  and  the  prevalence  of 
olive-green  in  its  colouring.  There  is  some  variation  in  the 
arrangement  of  the  markings,  but  the  present  species  is  the 
only  one  in  which  the  deep  olive-green  is  the  leading  colour, 
without  any  admixture  of  chestnut  or  pink.  The  attitude  of 
the  Moth  at  rest  is  a  very  curious  one,  the  under  wings  being 
completely  concealed  beneath  the  upper  pair,  the  scalloped 
edges  of  which,  and  their  mottled  surface,  have  the  most 
astonishing  resemblance  to  a  pair  of  withered  leaves. 

The  larva  is  pale  green,  and  covered  with  very  small  tubercles, 
each  being  topped  with  yellow.  Along  the  sides  are  seven 
diagonal  stripes  of  yellow,  which  are  mostly  edged  with  pink. 
The  horn  is  blue  above  and  yellow  beneath.  In  most  parts  of 
England  this  is  a  very  plentiful  insect,  and  can  be  either  bred  or 
captured  without  the  least  difficulty.  In  my  collection,  by  far 
the  greater  number  were  bred  from  the  caterpillar,  and  most  of 
them  from  the  full-fed  larva,  which  was  captured  as  it  was  de- 
scending the  trunks  of  trees  in  search  of  loose  soil  in  which  to 
bury  itself.  I  have  bred  considerable  numbers  of  this  insect, 
and  have  found  no  difficulty  in  rearing  them — less  difficulty, 
in  fact,  than  I  have  experienced  with  any  Hawk-Moth,  except, 
perhaps,  the  Privet  Moth,  respecting  which  a  few  words  must 
presently  be  said. 

Passing  by  the  Convolvulus  Hawk-Motii  {Spfiinx  convol- 
vuli\  we  may  pause  for  a  while  upon  the  well-known  Privet 
Moth  {Sphinx  ligustri)^  so  called  in  honour  of  the  plant  on 
which  the  larva  feeds. 

This  fine  Moth  is  really  one  of  the  commonest  of  British 
insects,  although  seldom  seen  on  account  of  its  nocturnal  habits 
and  the  limited  amount  of  the  plant  on  which  it  mostly  feeds. 
The  Moth  itself  is  a  very  handsome  one,  with  a  wide  expanse  of 
wings,  very  prettily  coloured.  The  upper  wings  are  very  warm 
brown,  mottled  and  clouded  with  dark  brown ;  and  the  lower 
win^s  are  pink,  crossed  by  three  nearly  horizontal  black  bands. 
The  body  is  pi  nk,  banded  and  striped  with  black.  The  caterpillar 
is  a  peculiarly  liandsome  one.  It  is  smooth  and  green,  and  has 
on  each  side  seven  diagonal  stripes,  the  upper  part  of  each  stripe 
being  violet,  merging  rapidly  into  whit<5  towards  the  under  side. 

Tliese  caterpillars  feed  on   the    common    privet,  and   may 
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almost  always  be  found  in  profusion  where  that  plant  is 
present.  The  best  plan  for  ascertaining  the  presence  or 
absence  of  this  larva,  is  to  examine  the  ground  beneath  the 
piant.  If  there  be  some  tiny,  oblong  bundles  of  masticated 
leaves,  there  is  no  doubt  about  the  matter,  and  all  that  is 
required  is  a  fair  amount  of  perseverance. 

In  consequence  of  the  large  size  of  this  larva,  it  has  always 
been  rather  a  pet  among  entomologists,  especially  after  New- 
port's splendid  dissections.  The  horn  is  rather  in  the  way 
when  the  caterpillar  is  laid  on  its  back  for  dissection,  but  the 
various  organs  are  well  defined,  and  give  little  trouble  to  the 
dissector  who  undertakes  the  task  of  tracing  the  development 
of  each  organ,  from  the  larval  to  the  perfect  state. 

Another  of  the  Hawk-Moths  which  deserves  a  passing  notice 
is  the  Elephant  Hawk-Moth  {Ghcerocampa  Elpenor).  This 
species  is  smaller  than  those  which  have  been  described,  and  is 
a  very  pretty  insect.  The  upper  wings  are  brown-green,  shaded 
diagonally  with  pink,  and  the  lower  wings  are  pink,  with  black 
bases.  The  thorax  and  body  are  coloured  like  the  upper 
wings,  their  ground  hue  is  brown  with  a  green  gloss,  and  there 
are  four  longitudinal  pink  stripes  upon  the  thorax,  while  the 
sides  of  the  abdomen  are  pink,  and  a  stripe  of  the  same  colour 
runs  down  the  centre. 

The  name  of  Elephant  Moth  which  is  given  to  it  is  due,  not 
to  the  perfect  insect,  but  to  the  larva,  which  possesses  the 
power  of  elongating  or  contracting  the  three  first  segments  of 
tlie  body  in  a  manner  which  is  fancifully  thought  to  resemble 
the  proboscis  of  the  elephant.  The  generic  title  of  Cfavro- 
campa,  or  swine-caterpillar,  is  given  to  this  and  other  Moths 
on  account  of  this  structure  of  the  larva.  On  either  side  of  the 
fourtli  and  fifth  segment  is  a  large,  black,  eye-like  mark,  wJiich 
many  persons  really  think  to  be  tlic)  eyes  of  the  caterpillar. 
This  larva  feeds  chiefly  on  the  common  willow-herb,  and  may 
be  found  in  August.  The  perfect  insect  makes  its  appearance 
in  June. 

Wk  now  come  to  a  very  common  and  interesting  insect,  well 
known  by  the  popular  and  appropriate  name  of  Humming-bird 
Moth  {Macrofjloasa  t<tellatarum\  ii  figure  uf  which  is  given  on 
Plate*.  XIV.  Fig.  3. 


PLATE    XIV. 
HAWK    MOTHS 


1.  Acherontia  atropos. 

2.  Adierontia  larva. 

a  Macrogloesa  stellatarum. 
4.  Macrogloesa  fudformia. 

Plant  : — 
Potato. 
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The  colours  of  this  insect  are  anything  but  brilliant  or  con- 
spicuous, and  yet  it  is  a  very  pretty  Moth.  The  upper  wings 
are  brown,  with  a  few  slight  black  mottlings,  and  the  lower 
wings  are  wann  chrome  yellow,  with  a  narrow  edging  of  black. 
Beneath,  it  is  coloured  much  like  the  lower  wings,  but  the  hue 
is  duller.  The  thorax  and  abdomen  are  of  the  same  colour  as 
the  upper  wings,  but  the  latter  has  some  black  and  white  spots 
along  the  sides,  which  are  covered  with  tufts  of  black  and  white 
hair,  which  are  spread  during  flight.  There  is  a  tuft  of  black 
hair  at  the  end  of  the  abdomen. 

The  caterpillar  feeds  chiefly  on  the  Bedstraw  {Oalmm\  and, 
but  for  the  characteristic  horn  at  the  end  of  the  body,  would 
scarcely  be  taken  for  the  larva  of  a  Hawk-Moth.  Its  colour 
is  greenish  brown,  sometimes  taking  a  pink  tinge,  and  there 
are  two  lines  along  the  sides,  one  pink  and  white,  which  reaches 
tx)  the  base  of  the  horn,  and  the  other  dull  brown,  beneath  the 
lighter  line. 

In  some  places,  the  Humming-bird  Hawk-Moth  is  exceed- 
ingly plentiful,  while  in  others  it  is  quite  rare.  In  Kent,  it 
absolutely  swarms  in  some  seasons,  but  in  others  only  a  few 
are  seen.  This  variability  probably  depends  much  on  the 
weather.  Last  year  (1870),  when  we  had  a  continuance  of  hot 
weather  in  the  summer,  the  Humming-bird  Moth  appeared  in 
multitudes  ;  whereas,  in  the  corresponding  part  of  the  present 
year  (1871)  the  Moths  have  been  comparatively  few  and  far 
between. 

Sombre  as  is  tlie  colouring  of  this  insect,  I  really  do  not 
know  any  Moth  which  is  more  interesting  to  the  spectator. 
Fortunately,  it  flies  by  day,  and,  like  the  lovely  bird  whose 
flight  it  imitates,  revels  in  the  hottest  sunshine.  If,  on  a  hot 
summer  day,  the  observer  will  take  his  stand  by  a  jessamine  or 
other  honey- bearing  flower,  and  will  quietly  wait  there,  he  will 
assuredly  see  a  Humming-bird  Moth  before  long,  should  the 
locality  be  one  which  is  frequented  by  this  insect.  Suddenly, 
as  he  is  watching  a  flower,  his  eyes  see  a  kind  of  shadowy 
form  flitting  in  front  of  the  flowers,  and  his  ears  are  greeted  by 
the  hum  which  accompanies  the  flight  of  the  Moth.  Let  him 
but  lift  a  hand,  and  the  creature  is  gone — how,  or  where,  it  is 
impossible  to  say,  so  amazingly  swifb  is  the  darting  flight. 

Still,  though  it  be  gone,  it  will  come  back  again  if  no  move- 
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ment  be  made,  and,  in  the  eame  mysteiious  manner,  the  Moth 
is  again  hovering  in  front  of  the  flowers.  Presently,  it  seleciB 
one  of  them,  and,  poising  itself  within  an  inch  or  so  of  the 
blossom,  its  body  becomes  visible,  while  its  rapidly  \ibrating 
wings  look  like  two  grey  patches  of  mist  on  the  sides  of  the 
motionless  body.  Presently,  a  wonderfully  long  and  slender 
tongue  is  thrust  from  the  head,  plunged  deeply  into  the  re- 
cesses of  the  flower,  and,  thus  suspended  in  mid-air,  the  insect 
takes  its  sweet  repast.  It  is  a  very  remarkable  fact  that  the 
Humming-birds  themselves  feed  in  precisely  the  same  manner. 

Indeed,  the  whole  bearing  of  this  insect,  including  the  sound 
made  by  its  wings,  so  closely  resembles  that  of  the  bird,  that 
many  persons  who  have  lived  in  those  parts  of  the  world  which 
are  favoured  by  the  presence  of  the  Humming-birds,  have  been 
so  completely  deceived  by  the  Moth  that  they  have  written 
letters  to  newspapers  and  scientific  journals,  asserting  that 
humming-birds  have  at  last  made  their  way  even  to  England. 
There  is  no  better  proof  of  the  wonderful  resemblance  between 
the  bird  and  the  moth  than  that  persons  who  have  been  long 
familiar  with  the  former  should  mistake  the  latter  for  it,  and 
should,  moreover,  be  filled  with  indignation  when  practical 
entomologists  ventured  to  assert  that  the  creature  in  question 
was  a  moth,  and  not  a  bird. 

The  boldness  of  this  Moth  is  as  remarkable  as  its  wariness. 
It  really  seems  to  place  such  confidence  in  its  magnificent 
powers  of  flight  that  it  despises  danger.  Let  a  Hiimming-bird 
^loth  take  a  fancy  to  a  particular  flower,  and  it  will  be  almost 
impossible  to  keep  it  from  that  flower.  Time  after  time  it  may 
be  driven  away,  for,  as  I  have  already  mentioned,  even  the 
lifting  of  a  hand  will  startle  it.  But  it  continually  returns  to 
the  same  flower,  and,  sooner  or  later,  takes  its  fill  of  the  sweet 
juices.  There  is  scarcely  a  year  wherein  this  Moth  does  not 
find  a  place  in  the  newspapers  under  some  title  or  other,  some 
of  them  not  a  little  ludicrous.  Eesidents  in  the  East  Indies 
may  well  be  pardoned  for  thinking  the  Moth  to  be  a  veritable 
humming-bird,  but  it  is  not  so  easy  to  see  why  so  many  persons 
should  assert  that  it  is  the  locust  of  Scripture,  should  mention 
it  under  that  name  to  the  daily  journals,  and  should  answer 
with  contumelious  epithets   the  letters  of  entomologists  who 
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tell  them  that  locusts  and  moths   are  not   exactly  the  same 
insects. 

The  enormously  long  proboscis  or  tongue,  with  which  it  ex- 
tracts the  liquid  sweets  from  the  flowers,  has  obtained  for  the 
genus  to  which  this  and  a  few  other  insects  belong,  the  name 
of  Macroglo88(h  or  Long-tongue. 

The  next  insect  on  our  list  is  the  Narrow-Bordered  Beb 
Hawk-Moth  {M(wroglo88a  bo7nbyliformi8). 

According  to  Mr.  Newman,  this  Moth  belongs  to  the  same 
genus  as  the  last,  but  some  authors  place  it  in  a  different 
family.  Personally,  I  agree  with  Mr.  Newman,  and  so  accept 
his  name.  This  is  one  of  a  number  of  Moths  in  which  the 
wings  are  almost  wholly  denuded  of  scales,  so  that  they  are 
as  transparent  as  those  of  the  Hymenoptera,  to  some  of  which 
they  bear  a  curious,  not  to  say  startling,  resemblance. 

The  present  species  is  called  the  Bee  Hawk-Moth,  because, 
with  its  translucent  wings  and  hairy  body,  it  bears  a  strangely 
close  resemblance  to  a  humble-bee.  Indeed,  so  precisely  do 
some  of  those  insects  resemble  certain  bees  and  wasps  that, 
even  to  a  practised  eye,  there  is  some  difficulty  in  distinguish- 
ing them  when  on  the  wing.  The  colouring  of  this  species  is 
very  simple.  The  edge  of  the  wings  is  brown,  narrow  on  the 
upper  wings,  and  much  narrower  on  the  lower  pair.  The 
thorax  is  brown  with  a  very  slight  tinge  of  green.  The  abdomen 
is  dun-colour,  crossed  by  three  black  bands ;  one  a  very  broad 
one  at  the  base  of  the  abdomen,  and  the  two  others  quite 
narrow.  There  are  some  tufts  of  stiff  black  hair  on  the  sides, 
which  it  spreads  when  flying,  after  the  manner  of  the 
Humming-bird  Moth. 

There  is  another  allied  British  Moth  belonging  to  this 
genus,  namely  the  Bhoad-Bordbred  Bee  Hawk-Moth  {Macro- 
glo88a  fucifai'Tnis)^  which  is  drawn  on  Plate  XIV.  Fig.  4.  In 
this  insect  the  transparent  wings  are  edged  with  a  broad, 
chestnut  border,  the  upper  wings  having  a  brown,  diagonal 
spot  in  the  centre,  and  a  large  patch  of  the  very  deepest 
black-green  at  the  base.  The  thorax  and  base  of  the  abdomen 
are  brown  with  a  sliglit  green  tinge,  as  is  the  tip,  the  remainder 
Ixsing  warm  chestnut  brown.     Like  the  preceding  insect,  it  has 
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along  the  sides  some  black  tufts  of  hair,  which  it  spreads 
during  flight. 

This  beautiful  Moth  appears  about  May;  but,  as  it  is  a 
creature  of  the  sun,  it  is  seldom  seen,  except  by  experienced 
entomologists,  who  know  where  and  when  to  look  for  it. 
Sheltered  glades  and  open  spaces  in  woods  are  its  favourite 
haunts,  but  it  never  appears  unless  the  air  be  both  warm  and 
still.  Should  the  day  be  cold  and  dull,  and  especially  if  the 
wind  should  bo  in  the  north-east,  the  practised  insect-hxmter 
knows  that  he  need  not  trouble  himself  about  this  beautiful 
and  capricious  insect. 

The  larva  of  this  species  feeds  on  several  plants,  among 
which  are  mentioned  the  bedstraws,  the  common  lychnis,  and 
the  wood  scabious.  It  is  chiefly  in  consequence  of  this  mode  of 
feeding  that  these  insects  have  been  separated  from  the  next 
group,  which  bear  a  great  external  resemblance  to  them,  but 
whose  larva)  burrow  into  wood. 

The  next  family  is  that  of  the  Sesiadse,  the  members  of  which 
liave  a  wonderful  resemblance  to  certain  bees,  wasps,  and  flies, 
their  wings  being  translucent,  and  their  bodies  being  elongated 
and  narrow,  quite  imlike  those  of  the  preceding  naked-winged 
insects.  The  antennse  have  no  feathering,  and  are  very  often 
tipped  with  a  small  tuft  of  hairs.  The  tongue  is  not  nearly  so 
long  as  in  tlie  preceding  genus,  and  in  most  cases  the  end  of 
the  abdomen  is  tipped  with  a  spreading  brush  of  hair. 

Our  first  example  of  these  remarkable  Moths  is  the  Poplau 
HoKNET  Clear-wing  [Sesia  apiforviis),  which  is  represented  on 
Woodcut  XLIV.  Fig.  2.  This  remarkable  insect  affords  one  of 
t)ie  best  examples  of  imitation  that  I  know.  Only  a  few  hours 
before  writing  tliis  account,  I  was  looking  over  some  rather 
neglected  drawers  of  insects,  on  tlie  glass  of  which  a  slight 
layer  of  dust  had  been  allowed  to  accumulate.  I  knew  that  a 
Hornet  Clear-wing  was  among  them,  and  yet  the  insect  twice 
escaped  observation,  so  strongly  does  it  resemble  the  hornet 
beetle  in  colour  and  shape. 

The  upper  wings  of  this  insect  are  transparent,  with  a  slight 
yrllowisli  tinge,  and  a  narrow,  dark  border.  The  head  is 
yellow,  and  there  is  a  yellow  patcli  on  either  side  of  the  brown 
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thorax.  The  abdomen  is  yellow,  with  a  broad  dark-brown 
band  near  the  middle,  and  a  very  narrow  band  of  a  similar 
colour  nearer  the  base.  The  legs  are  orange-yellow.  In  fact, 
the  colouring  of  this  Moth  is  almost  identical  with  that  of  the 
hornet,  the  peculiar  rich,  warm  brown  of  the  markings  and  the 
yellow  of  the  ground  colour  being  almost  exactly  identical 
in  both  insects. 

The  caterpillar  of  this  Moth  burrows  into  the  wood  of  the 
poplar  and  aspen,  and  in  its  tunnel  undergoes  all  its  changes. 
When  the  larva  is  full-fed,  it  spins  for  itself  a  rather  tough 
cocoon,  made  of  small  fragments  of  wood  bound  together  with 
silk,  and  the  Moth  emerges  about  midsummer.  The  larva  of 
this  species  passes  two  years  in  the  tree  before  it  changes  to 
the  pupal  state. 

To  this  genus,  which  contains  thirteen  British  species,  belong 
the  lesser  Clear-wing  Moths,  which  derive  their  names  from  the 
singular  resemblance  which  they  bear  to  various  flies  and 
llymenoptera.  They  all  have  slender  bodies,  tipped  with  a 
spreading  brush  of  hair,  and  their  wings  are  transparent,  witli 
a  black  edge,  black  nervures  to  the  lower  wings,  and  the  upper 
wings  edged  and  mostly  baired  with  black,  brown,  or  orange. 

The  commonest  of  them  is  the  Currant  Clear-wing  {Seam 
tlpuUfor7ni8\  which  may  be  found  in  the  summer-time  resting 
on  the  leaves  of  the  currant.  It  bears  a  remarkable  resem- 
blance to  a  gnat,  whence  the  name  tipulifm^midj  i.e.  formed 
like  a  gnat.  There  arc  two  longitudinal  yellow  streaks  on  the 
thorax,  and  three  bars  of  the  same  hue  across  the  body. 

The  larva  of  tliis  Moth  lives  inside  the  twigs  and  young 
branches  of  the  currant,  from  which  it  bores  out  the  pith,  and 
often  kills  the  branch.  Indeed,  whenever  a  bough  of  the 
currant  begins  to  wither  away  without  any  perceptible  cause,  a 
larva  of  this  Moth  may  generally  be  found  within  it. 

One  of  these  curious  Moths  takes  its  name  from  the  ant, 
another  from  the  chrysis  or  tire-tail,  another  from  the  gall-fly, 
and  so  on.  None,  however,  afford  such  a  perfect  example  of 
imitation  as  does  the  Hornet  Clear-wing  of  the  poplar,  whicli 
would  even  deceive  an  entomolo.^ist  unless  examined  closely. 

The  family  of  the  Zeuzerida.*  is  remarkable  for  the  fact  that 
the    females    are    furnished  with  a  long  and  hard    ovipositor. 
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by  means  of  which  they  can  introduce  their  eggs  beneath 
the  bark  of  the  trees  on  which  the  caterpillars  feed.  The 
tongue  and  antennae  are  short,  and  the  larva  is  naked,  with  the 
exception  of  a  few  scattered  hairs.  There  is  a  peculiarity  in 
the  chrysalis,  which  will  presently  be  described. 

A  very  characteristic  example  of  this  family  is  given  on 
Woodcut  XLV.  Fig.  1,  the  insect  being  popularly  and  appro- 
priately called  Wood  Leopard  Moth  {Zeuzera  cesculi).  This 
is  a  very  pretty  moth,  though  the  colours  are  simply  white  and 
black.  The  wliite,  however,  is  partially  translucent,  and  the 
black  is  in  reality  the  very  deepest  blue-green.  The  figure 
represents  the  female.  The  male  is  coloured  in  a  similar 
manner,  but  his  antennae  are  boldly  curved,  and  adorned  for  the 
first  half  of  their  length  with  a  deep  double  comb. 

At  Fig.  a  is  represented  the  caterpillar  of  the  Wood  Leopard, 
about  half-grown.  As  may  be  seen  by  reference  to  the  illustra- 
tion, it  very  much  resembles  the  perfect  insect  in  markings, 
the  green  colour  being  white  and  the  spots  shining  black. 
Behind  the '  head  is  a  large  black  plate.  This  caterpillar 
burrows  into  the  limbs  of  many  trees,  especially  fruit  trees, 
but  appears  to  do  little,  if  any,  harm  to  them.  Indeed, 
Mr.  Newman  states  that  fruit  trees  which  are  pierced  by  this 
larva  bear  even  more  abundantly  than  those  which  are 
imtouched  by  it. 

The  perfect  insect  appears  in  the  middle,  of  sunmier,  and  is  a 
common  insect,  though  it  will  seldom  be  found  except  by 
persons  who  know  where  and  when  to  look  for  it.  The  female 
mostly  remains  near  the  tree  in  which  she  was  bred,  and  may 
be  found  at  night  clinging  to  the  trunk,  where  she  can  be 
detected  by  the  aid  of  a  lantern.  The  male  is  much  bolder, 
and  flies  abroad  in  search  of  his  mate.  He  is  one  of  the  m^y 
Moths  that  fly  towards  a  light,  and  can  often  be  taken  by  the 
simple  process  of  putting  a  lamp  near  an  open  window.  Many 
entomologists  have  made  quite  valuable  collections  of  insects  by 
this  one  plan. 

With  respect  to  tliis  particular  Moth,  Mr.  W.  C.  Hewitson 
notices,  in  'The  Entomologist's  Monthly  Magazine,'  for  Sep- 
tember 1869,  a  very  curious  appearance  of  this  insect.  *  A  fort- 
night ago,  twelve  Zeuzera  a^sculi  came  down  my  drawing-room 
chimney.     They  were  all  males.       What  business    they    had 


THE  WOOD  LEOPABD  MOTH.  429 

there  I  cannot  Bay.  I  looked  in  vain  for  a  female.'  There 
is  Bome  little  differenco  of  opinion  respecting  the  generic 
name  of  this  Moth.  ProfeaBor  Weetwood  states  that  the  right 
mode  of  spelling  it  is  Zenzera,  that  lieing  the  original  name 
given  to  it  by  Latreille,  and  that  Zeuzera  is  simply  the  error 
of  the  printer,  who  had  mistaken  the  letter  u  for  the  ti,  or, 
perhaps,  had  turned  the  n  upside  down.     Be  this  as  it  may, 

X[.V 


i.  Conns  llRnlpcrdL 


the  word  Zeiizera  is  now  bo  universally  acknowledged  among 
entomologistB  that  I  have  retained  it,  and  simply  mention 
Mr.  Westwood's  correction- 
There  is  a  peculiarity  in  the  structure  of  the  chrysalis  of 
this  and  other  Moths  of  the  family.  Each  segment  is  fiu- 
nished  on  its  edges  with  a  row  of  little  hooks  by  means  of 
which  it  can  traverse  its  tunnel  nearly  as  fast  as  it  could 
while  in  the  caterpillar  state.     As  the   pup^e  of  the  Lepido- 
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ptera  generally  are  quiescent,  and  few  can  do  more  than  jerk 
the  tail  from  side  to  side  when  irritated,  it  is  rather  startling 
to  see  a  chrysalis  wriggle  itself  up  and  down  the  burrow  which 
it  has  made  while  in  the  caterpillar  state. 

We  now  come  to  the  Goat  Moth  {Coaaua  ligniperda)^ 
so-called  on  account  of  the  very  strong  odour  which  is  given 
out  by  the  larva,  and  bears  some  resemblance  to  the  powerful 
scent  of  the  he-goat.  A  figure  of  this  insect  is  given  on 
Woodcut  XLV.  Fig.  2. 

The  coloui*  of  this  Moth  is  nothing  more  than  brown  of 
different  shades,  arranged  as  shown  in  the  illustration.  As  far 
as  the  perfect  insect  goes,  there  is  but  little  interest  about  it, 
but  in  the  larval  condition  it  is  peculiarly  interesting,  were  it 
only  for  the  fact  that  everything  which  can  do  harm  contains 
within  itself  an  element  of  interest.  We  will  rapidly  trace  the 
life  of  the  Goat  Moth,  from  the  deposition  of  the  egg  to  the 
development  of  the  perfect  insect. 

It  has  already  been  mentioned  that  the  female  Moths  of  this 
family  possess  a  long  ovipositor.  With  this  instrument  the 
female  Goat  Moth  carefully  lodges  her  eggs  deeply  in  the  crevices 
of  the  bark  of  some  tree,  and  there  leaves  them.  In  process  of 
time  they  are  hatched,  and,  tiny  as  they  arc,  soon  are  able  to 
lx)re  their  way  into  the  tree.  They  spend  four  years  in  the 
body  of  the  tree,  apparently  never  ceasing  to  eat,  and  boring 
their  tunnels  through  and  through  the  solid  wood.  These 
tunnels  increase  in  size  according  to  the  development  of  the 
caterpillar,  and,  as  a  great  number  of  larvae  generally  inhabit 
one  tree,  it  is  no  wonder  that  so  many  trees  are  killed  by 
them. 

The  number  of  these  destructive  creatiures  that  are  found  in 
one  tree  may  be  iuiagined  from  an  experiment  made  by  Mr. 
Douglas.  He  found  an  elm  lying  on  the  ground,  having  been 
blown  down  in  consequence  of  the  galleries  of  the  Goat  IVIoth 
caterpillar  weakening  the  trunk  so  much  that  it  could  not 
endure  the  wind.  He  cut  oflf  a  piece  of  the  trunk  two  feet 
long,  and  twenty-three  inches  in  diameter  at  one  end  and 
fifteen  at  the  other.  Wishing  to  place  it  in  a  vessel  sixteen 
inches  in  diameter,  he  was  obliged  to  cut  it  to  the  required 
size,  and   in    so    doing   turned    out  no   less  than   sixty-seven 
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caterpillars,  while  the  remainder  of  the  block  was  equally  well 
stocked  with  these  larvae. 

One  of  these  caterpillars,  about  one-fourth  grovm,  is  shown 
at  Fig.  6,  and  a  curious-looking  creature  it  is.  The  skin  is 
very  smooth  and  shining,  and  without  hairs,  except  some  stiff 
bristles  wliich  project  from  each  segment.  These  are  not  so 
conspicuous  in  the  larva  as  in  th'e  drawing.  The  colour  is  pale 
mahogany,  except  the  head  and  a  hard  plate  on  the  second 
segment,  which  are  black.  The  body  is  rather  flattened,  the 
head  is  wedge-shaped,  and  furnished  with  very  powerful  jaws. 
When  full-grown  the  caterpillar  exceeds  three  inches  in  length, 
and  is  as  thick  as  a  man's  finger.  The  strength  of  a  full-grown 
larva  is  enormous,  and  its  powers  of  forcing  its  way  out  of  the 
vessel  in  which  it  is  confined  must  be  seen  to  be  appreciat^jd. 
I  have  kept  many  of  these  larvae,  and  never  felt  sure  of  them. 
They  were  continually  escaping.  Putting  them  into  a  wooden 
box  was  quite  useless,  as  they  ate  their  way  through  the  side  in 
a  very  short  time.  Putting  them  in  a  tin  box  was  equally 
useless  unless  the  cover  were  tied  down,  for  they  had  a  way  of 
pushing- at  the  lid  round  the  edges,  and  so  gradually  opening  it 
sufficiently  to  pennit  their  escape.  Even  perforated  zinc  is  not 
safe  from  them,  for  I  have  known  my  caterpillars  to  find  out  a 
place  where  the  zinc  has  been  cracked,  fix  their  short  and 
powerful  jaws  in  the  holes,  and  fairly  twist  down  a  flap  through 
which  they  managed  to  force  themselves. 

The  odour  which  these  creatures  give  out  is  eqiially  powerful 
and  enduring,  and  to  many  persons  is  peculiarly  hateful. 
Whether  from  use  or  not  I  cannot  say,  but  I  do  not  find  it 
nearly  so  offensive  as  the  odour  of  many  other  insects,  such  as 
the  Dyticus  beetle  and  the  Lace-wing  fly.  The  odour  per- 
meates the  whole  of  the  tunnels,  and  for  years  after  they  have 
been  deserted  the  scent  is  sufficiently  strong  to  denote  the 
inhabitant. 

When  the  larva  is  full-fed  it  forms  a  cocoon  made  of 
fragments  of  gnawed  wood  and  silk.  The  cocoon  is  very  tough, 
and  will  withstand  much  rough  handling.  These  cocoons  are 
oval,  similar  in  shape  at  both  ends,  flexible,  and  yellow  in 
coloiu*,  and  are  very  strongly  scented  with  the  odour  of  the 
insect  which  made  them.  There  is  considerable  variety  in  the 
size  of  the  cocoons,  and  some  are  barely  half  as  large  as  others. 
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The  small  cocoons  seem  never  to  produce  Moths,  but  are 
infested  by  an  ichneumon-fly,  which,  fortunately  for  us,  preys 
on  the  Goat  Moth  caterpillar.  Not  that  the  large  cocoons  are 
free  from  this  parasite,  for,  as  every  one  knows  who  has  bred 
them,  the  large  cocoons  frequently  disappoint  the  collector,  and 
produce  ichneumons  instead  of  Moths.  It  is  a  curious  &ct 
that  the  ichneumon  itself  {Lampronota  setosa)  possesses  an 
odour  similar  to  that  of  the  larva  in  which  it  lays  its  eggs. 

In  the  ^Entomologist'  for  August  1868,  Miss  E.  Newman 
mentions  that  she  possesses  a  Goat  Moth  cocoon  which  was 
made  with  earth  instead  of  wood-chips,  and  was  discovered  in 
April,  in  the  middle  of  an  arable  field.  After  being  removed 
from  the  cocoon  and  placed  in  a  breeding-cage,  the  larva  again 
burrowed  into  the  earth,  and  emerged  at  the  end  of  June, 
perfect  in  every  respect,  but  rather  smaller  than  the  usual  size. 

After  the  larva  has  lain  in  its  cocoon  for  some  time,  it 
discharges  from  its  mouth  a  fluid  which  is  contained  in  two 
large  sacs  within  the  body,  and  softens  the  silk  so  that  it  can 
l)e  easily  broken.  It  then  throws  off  the  caterpillar  skin  and 
becomes  a  chrysalis,  which  is  at  first  white  and  soft,  but 
afterwards  hard  and  brown.  The  edges  of  the  segments  are 
fiu'nished  with  little  points  directed  backwards,  and  by  alter- 
nately stretching  and  contracting  the  abdomen,  the  pupa  forces 
itself  along  its  larval  tunnel  until  it  comes  to  the  end.  Just 
before  tlie  final  transformation  the  pupa  renews  its  efforts,  and 
fairly  pushes  itself  through  the  thin  shell  of  bark  that  has  been 
allowed  to  remain  by  the  larva. 

It  still  continues  to  push  its  way  on  until  it  has  forced  itself 
through  the  opening,  as  far  as  the  base  of  the  abdomen.  After 
a  wliile  the  pupal  skin  splits,  and  the  Moth  emerges  slowly, 
climbing  up  the  bark  of  the  tree,  and  there  clinging  while  it 
shakes  out  its  wings.  The  empty  pupa  skin  remains  at  the 
entrance  of  the  tunnel,  and  towards  the  middle  or  end  of 
summer,  according  to  the  season,  plenty  of  these  empty  shells 
may  be  found  projecting  from  trees  that  are  infested  with  the 
Goat  Moth  larva.  The  Moth  itself  can  generally  be  captured 
upon  the  bark  of  the  tree  in  which  it  lias  passed  its  pupal  state. 

The  willow  is  the  tree  that  is  usually  infested  by  this  insect, 
and  vast  damage  is  often  done  by  it.  ()n  the  Kentish  marshes 
near   my  house   are   numbers   of  willow-trees,  or  rather  the 
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remains  of  them,  which  have  owed  their  death  to  the  Goat 
Moth  larva,  and  from  them  I  have  procured  larvae  and  cocoons 
in  plenty.  Other  trees,  however,  are  attacked  by  this  destruc- 
tive insect,  especially  the  elm,  and  Mr.  Newman  is  of  opinion 
that  those  trees  which  are  apparently  killed  by  the  Scolytus 
(which  has  been  described  on  page  186)  have  received  their 
death-blow  from  the  Goat  Moth,  and  have  only  been  attacked 
by  the  Scolytus  when  dying. 

The  Moth  is  a  very  troublesome  one  in  a  cabinet,  as  it  is 
very  liable  to  the  two  chief  pests  of  the  cabinet,  namely,  *  grease ' 
and  mites.  I  have  known  one  of  these  Moths  to  be  completely 
hollowed  by  the  mites,  and  to  show  little  signs  of  injury  except 
the  brown  powder  scattered  under  the  affected  insect.  As  soon 
as  the  Moth  was  taken  up  its  body  broke  in  two,  and  at  least 
two  teaspoonfuls  of  powder  and  mites  were  discharged  over  the 
other  insects.  Consequently  it  will  be  found  advisable  to  stuff 
this  Moth,  and  to  put  a  drop  or  two  of  benzole  into  the  cavity. 

For  further  information  on  this  insect,  and  a  full  accoimt  pf 
its  ravages,  I  refer  to  an  admirable  monograph  by  Mr.  Newman 
in  the  *  Entomologist '  of  November  1869. 

On  Woodcut  XLIV.  (page  418)  and  Fig.  1  is  seen  a  common 
and  very  pretty  Moth  belonging  to  the  family  Zygsenidse. 
The  insects  belonging  to  this  family  may  be  distinguished 
by  their  very  brilliant  and  boldly  contrasted  colours,  their 
habit  of  flying  by  day,  the  stout  and  hairy  caterpillar,  and  the 
cocoon  fastened  in  an  upright  position  against  the  stems  of 
grasses.  Only  one  genus  inhabits  England.  The  Moth  whicli 
is  given  in  the  illustration  is  called  scientifically  Zygcena  or 
Anthrocera  Jilipendulce^  and  is  popularly  known  as  the  Six- 
spotted  Burnet.  There  are  foiu*  species  of  Burnet  Moth,  three 
of  which  are  so  much  alike  that  none  but  a  practised  entomo- 
logist can  distinguish  them,  especially  as  the  spots,  from  the 
number  of  which  they  derive  their  popular  name,  are  almost 
precisely  similar.  This  very  beautiful  insect  has  the  upper 
wings  of  the  deepest  possible  green,  so  deep  indeed  as  to 
appear  black  unless  the  light  be  properly  thrown  upon  it. 
The  lower  wings  are  rich  crimson,  edged  with  black.  The 
peculiar  form  of  the  antennae  is  so  well  shown  in  the  illustra- 
tion as  to  need  no  description. 

F    F 
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The  caterpillar,  which  is  drawn  at  Fig.  6,  feeds  on  the 
Bird's-foot  trefoil  {TrtfoUum  omithopodioidea)  or  the  Common 
Deepwort  {Spiraea  JUip&nd/uld),  from  the  latter  of  which  the 
insect  derives  its  specifio  name.  The  colour  is  yellow,  with  a 
slight  brownish  tinge,  and  it  is  diversified  by  a  double  row  of 
black  spots.  When  the  larva  is  full-fed  it  climbs  up  a  grass 
stem,  and  there  spins  a  very  curious  cocoon,  shaped  exactly  like 
a  spindle,  or,  to  speak  more  familiarly,  like  the  wooden  ^  cats ' 
that  boys  are  apt  to  make  in  more  profusion  than  is  agreeable 
to  adult  pedestrians.  These  cocoons  are  pale  straw-colour, 
rather  tough,  and  very  firmly  fixed  to  the  grass.  The  cocoon  is 
shown  at  Fig.  c.  The  perfect  insect  makes  its  appearance  at  the 
beginning  of  summer,  and  always  flies  in  the  hottest  weather, 
so  that  the  simbeams  play  gloriously  upon  its  splendidly 
coloured  wings  and  body.  Cold  seems  to  paralyse  the  insect, 
and  though  on  a  hot  calm  day  the  Moths  may  be  flying  in 
himdreds  over  the  field,  a  change  of  wind,  bringing  with  it  a 
blast  of  cold  air,  will  send  them  all  under  cover,  so  that,  though 
the  field  be  actually  studded  with  their  cocoons,  not  a  Moth 
will  be  seen. 

The  insect  does  not  appear  to  travel  far,  but,  like  many 
others,  to  restrict  itself  to  certain  &voured  localities.  There 
were  one  or  two  fields  near  Oxford,  which  absolutely  swarmed 
with  these  beautiful  Moths,  while  at  the  distance  of  half  a 
mile  not  a  Burnet  Moth  was  in  sight.  Owing  to  the  great 
similarity  of  the  different  species,  the  entomolog^t  who  wishes 
to  make  a  good  collection  must  catch  pretty  well  every  Burnet 
Moth  that  he  sees.  With  the  exception  of  the  Transparent 
Burnet  {Zygoena  Minos) — which  I  believe  is  an  Irish,  and  not 
an  English  insect — it  is  absolutely  impossible  to  distinguish 
one  species  from  the  other  on  the  wing,  and  much  care  is 
required  to  separate  them  even  when  they  are  safely  in  the 
collecting  box.  I  well  remember,  when  beginning  my  practical 
researches  into  entomology,  how  puzzled  I  was  with  the  different 
species  of  Burnet  Moth,  and  how  difficult  it  was  to  believe  that 
they  really  were  diflferent  species,  and  not  merely  varieties  of 
one  species. 

Passing  of  necessity  over  many  Moths,  we  come  to  an  insect 
which  is  both  pretty  and  interesting.     This  is  the  Cinnabar 
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Moth  {CaUiinorphaJacobeai),  which  is  represented  on  Woodcnt 
XLVI.  Fig.  I.  It  is  an  example  of  the  family  Euchelidie,  in 
which  the  antennte  are  slender  and  without  any  fringe.  The 
caffirpillar  spine  a  slight  web,  in  which  its  hairs  are  scattered, 
and  the  pupa  is  small.  The  name  Euchelidse  is  formed  from 
two  Greek  words,  signifying  Beautiful  Caterpillar,  and  is  given 
to  the  genus  because  the  larvae  are  all  very  beautifully  coloured. 
To  me  this  is  ooe  of  the  most  familiar  British  Moths,  being 

XLVI 


ono  of  those  tliiit  attracted  me  most  as  a  child.  At  Oxford  it  ia 
one  of  the  most  plentiful  of  insects,  Bying  about  so  abundantly 
in  the  gardens  that  I  always  had — and  still  retain — a  childish 
notion  that  it  was  the  blossom  of  a  scarlet-runner  gifted  wilh 
tlie  power  of  flight.  Common  as  it  ia  in  some  places,  it  really  is 
scarce  in  others.     For  example,  so  practised  an  entomologist  as 
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the  Rev.  J.  Greene  states  that  he  has  only  taken  one  specimen 
of  the  Cinnabar  Moth  in  England,  though  he  did  find  the 
pupa.  This  part  of  Kent  seems  to  be  objectionable  to  the 
Cinnabar  Moth,  though  the  ragwort  {SeTiedo  Jac6bea\  on  which 
it  feeds,  grows  profusely  in  the  neighbourhood.  In  and  near 
Oxford  there  is  scarcely  a  plant  of  ragwort  on  which  the  pretty 
caterpillar,  with  its  orange  body  and  black  rings,  may  not  be 
found,  or  which  has  not  some  of  the  shining  brown  pupse  near  its 
roots.  This  larva  is  shown  at  Fig.  a.  It  has  a  habit  of  coiling 
itself  into  a  ring  when  alarmed,  and  falling  to  the  ground. 

The  colouring  of  the  Cinnabar  Moth  is  very  bold,  and  is 
easily  described.  The  upper  wings  are  very  deep  olive-brown, 
looking  almost  black  by  the  contrast  with  the  brilliant  crimson 
stripe  near  the  costal  margin,  and  the  two  crimson  spots  near 
the  hind  margin.  The  lower  wings  are  wholly  crimson,  slightly 
paler  than  that  on  the  upper  wings,  and  are  edged  with  a 
narrow  border  of  olive-brown.  It  is  remarkable  that  the  upper 
and  imder  surfaces  of  this  insect  are  exactly  alike,  except,  that 
the  under  sm^ace  is  slightly  paler  than  the  upper.  The  popular 
name  of  Cinnabar  Moth  is  given  to  the  insect  on  accoimt  of  the 
cinnabar-crimson  colour  of  its  wings. 

On  Woodcut  XL VI.  Fig.  2  is  drawn  a  very  pretty  and  very 
scarce  Moth,  called,  from  its  coloiiring,  the  Crimson  Speckled 
{Deiopeia  pulcheUa),  The  upper  wings  of  this  moth  are  white, 
and  they  are  covered  with  a  number  of  square  spots,  seeming 
at  first  sight  to  be  scattered  promiscuously  over  the  wings,  but 
having  a  tolerably  regular  arrangement.  These  spots  are 
scarlet  and  black,  and  are  set  in  transverse  rows,  the  black  and 
scarlet  running  alternately.  The  lower  wings  are  white,  with 
a  slight  clouding  of  black  towards  the  margin.  The  pretty 
caterpillar  is  leaden  blue,  with  a  white  streak  along  the  back, 
and  a  row  of  scarlet  spots  along  each  side. 

This  is  one  of  the  rarest  of  genuine  British  Moths,  and,  if  any 
of  my  readers  should  be  requested  to  jnucliase  a  '  warranted 
British  Crimson  Speckled,'  they  may  be  quite  certain  that  the 
vendor  is  a  conscious  impostor,  inasmuch  as  so  valuable  a  prize 
would  not  be  hawked  about  for  sale. 

Mr.  Newman's  quaint  and  true  remarks  respecting  certain 
butterflies  will  apply  to  this  and  otJier  rare  moths  : — '  They  are 
to  be  purchased  in  abundance  at  Irf.,  2(Z.,  or  3d.  each,  neither 
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species  being  uncommon  on  the  Continent.  Supposing  the 
purchaser  to  be  fastidious  as  to  his  collection  being  purely 
British,  he  may  obtain  a  warranty  with  any  individual  speci- 
men he  is  selecting,  by  paying  twenty  or  thirty  shillings  addi- 
tional. The  specimen  then  becomes  ^'  British,"  just  as  a  wealthy 
tradesman  becomes  an  esquire  by  paying  for  armorial  bearings 
which  some  ingenious  manu£GU5turer  professes  to  find  in  Herald's 
College.  I  prefer  dispensing  with  warranty,  as  too  expensive 
a  luxury.* 

A  really  genuine  British  specimen  is  now  before  me.  It 
was  caught  by  a  young  lady  close  to  my  house  at  Belvedere, 
Kent,  on  Sept.  11,  1871,  and  brought  to  me  while  the  wings 
were  still  flexible. 

There  are  only  three  British  species  of  this  beautiful  family. 
Two  have  been  described,  and  the  third  is  the  handsomest  of 
them  all.  This  is  the  Crimson  Tigsb  {CaUimorpha  Domvnula), 
which,  fortunately  for  entomologists,  is  not  very  scarce,  though 
it  is  decidedly  local.  The  upper  wings  are  dark  oUve-brown, 
with  a  gloss  of  the  richest  and  deepest  green,  and  on  them  are 
a  niunber  of  bold  white  spots,  variable  in  number  and  size, 
but  always  tending  to  orange  towards  the  middle  of  the  wing. 
The  lower  wings  are  crimson,  with  several  black  patches. 

The  caterpillar  of  this  lovely  Moth  is  blue-black,  with  a 
rather  broad  yellow  stripe  down  the  middle  of  the  back,  and  a 
narrow  stripe  on  either  side.  It  feeds  on  the  common  Hoimd's- 
tongue  {Gynoglosaum  officinale),  which  grows  among  valleys 
and  on  road-sides.  Wherever  this  plant,  with  its  downy,  dark- 
green  leaves  and  crimson  flower,  grows  in  plenty,  there  is  sure 
to  be  a  favourable  locality  for  the  caterpillar  of  the  Crimson 
Tiger,  if  not  for  the  Moth  itself. 

Another  family  now  comes  before  us  —  the  Chelonida), 
popularly  known  as  Tiger-Moths.  They  have  the  antennsa 
more  or  less  deeply  fringed  in  the  male,  and  the  caterpillar  is 
very  hairy,  coiling  itself  into  a  ring  when  alarmed.  Before 
it  changes  into  the  pupal  state,  it  spins  a  very  loose  web 
mixed  profusely  with  its  hairs. 

The  best  known  of  these  insects  is  shown  on  Plate  XV. 
Fig.  1,  and  may  be  reckoned  as  the  type  of  the  family.  It  is 
the  Common  Tiger-Motii  {Chelonia  or  Arctla  caja\  so  called 
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on  account  of  the  bold  cream  and  black  markings  of  its  upper 
wings.  The  lower  wings  are  red,  with  some  large  black  spots 
glossed  with  blue.  The  body  is  red,  barred  with  black.  This  is  a 
most  variable  insect,  the  number,  size,  shape,  and  tint  differing 
in  a  most  bewildering  manner.  But  however  variable  it  may 
be,  there  is  never  any  possibility  of  mistaking  it. 

It  is  one  of  the  commonest  of  British  insects,  and  towards 
the  end  of  summer  the  Moth  is  quite  plentiful.  It  is  wonder- 
fully quick  of  foot,  and,  as  it  runs  with  closed  wings  among  the 
herbage,  has  a  most  curious  resemblance  to  a  small  mouse. 

The  larva  is  covered  with  long,  brown,  stiff  hairs,  and  is 
popularly  known  by  the  name  of  the  Woolly  Bear.  It  feeds 
principally  on  the  common  dead  nettle,  but  is  not  in  the  least 
particular  as*  to  its  food,  and,  being  very  hardy,  is  an  admirable 
subject  for  experiments  in  Moth-breeding.  Personally  I  have 
a  sort  of  respect  for  this  larva,  as  being  the  first  caterpillar  that 
I  ever  dissected,  and  consequently  the  first  creature  that  let  me 
into  the  secrets  of  insect  anatomy.  When  full-fed,  the  cater- 
pillar spins  a  slight  hanmiock,  woven  so  loosely  that  the  form 
of  the  enclosed  pupa  can  be  seen  through  its  meshes,  and  in 
this  hammock  it  remains  until  the  perfect  insect  is  developed. 

Passing  by  one  or  two  well-known  insects  for  which  we  have 
no  space,  such  as  the  Ermines,  the  Brown-tail,  the  Golden-tail, 
the  Gipsy,  we  come  to  the  Black  Arches  {Liparis  Tnondcha),  the 
female  of  which  is  shown  on  Woodcut  XLVII.  Fig.  2.  In  the 
whole  of  this  family  white  is  the  prevailing  colour,  if  colour  it 
can  be  termed,  though  in  several  instances  the  female  is  nearly 
white,  while  the  male  has  some  more  pronounced  hue.  In  the 
preliminary  stages  of  existence,  not  only  the  larvae  but  the 
pupje  are  covered  with  hair. 

The  BLack  Arches  Moth  derives  its  popular  name  from  the 
peculiar  colouring  of  the  wings.  The  upper  wings  are  white, 
and  covered  with  a  vast  number  of  black,  arch-like  marks, 
rather  variable  in  size.  In  some  specimens,  for  example,  the 
markings  are  quite  narrow,  and  look  as  if  they  bad  been  drawn 
with  a  very  fine  camel's-hair  brush  on  a  satiny-white  ground. 
In  others,  the  marks  are  so  broad  that  black  seems  to  be  the 
prevailing  colour,  and  that  the  title  of  White  Arches  would  be 
really  the  most  appropriate  one.     The  male  is  much  smaller 
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than  the  female,  and  his  colours,  though  brighter  and  more 
compressed,  are  sufficiently  simihir  to  thoes  of  the  female  to 
show  that  they  both  belong  to  one  species.  Moreover,  his  an- 
teoDie  are  deeply  and  doubly  feathered,  and  his  body  is  pink, 
with  three  ro-vta  of  black  spots  on  it  over  the  middle,  and  one 
on  either  side. 

XEyn 


The  Urva  is  one  of  the  many  oak-feeders,  and  the  perfect 
insect  appears  in  the  autumn.  Those  who  wish  for  good  speci- 
mens of  this  pretty  Moth  ought  to  rear  it  &oin  the  caterpillar, 
which  can  be  obtained  in  full  condition  towards  the  end  of 
June,  by  beating  the  oak,  the  birch,  and  one  or  two  other  trees. 

Next  comes  that  interesting  insect,  the  common  Vapoober 
Moth  (Orgyia  antiqua\  the  male  of  which  is  represented  on 
Woodcut  XLVII.  Fig.  3. 
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This  is  rather  a  pretty  Moth,  though  the  colours  are  any- 
thing but  brilliant.  The  wings  are  warm  chestnut,  the  upper 
pair  having  some  waved  transverse  marks,  as  shown  in  the  illus- 
tration, and  a  bold,  nearly  semilunar  white  spot  at  the  anal 
angle. 

He  is  very  common,  and  is  one  of  the  few  Lepidoptera — except 
perhaps  the  Clothes-Moth,  which  is  more  plentiful  than  desired 
— that  is  very  common  in  London,  and  may  be  found  even  in 
the  dingiest  and  smokiest  portions,  provided  that  trees  or  shrubs 
grow  in  it.  I  should  think  that  if  even  Leicester  Square  could 
produce  a  tree,  it  would  also  produce  the  Vapourer  Moth.  He 
is  one  of  the  day-flying  moths,  and  seems  to  revel  in  the 
blazing  sunbeams,  flitting  about  with  i:apid,  and  apparently 
uncertain  wing,  upon  the  hottest  days  of  summer. 

There  is,  however,  nothing  uncertain  about  his  flight,  for  he 
has  a  very  definite  object,  namely,  to  seek  a  mate.  Consider- 
ing the  kind  of  creature  she  is,  and  her  peculiar  habits,  one  is 
led  to  marvel,  in  the  first  place^  how  the  active,  prettily- 
coloured  male  Vapourer  can  find  anything  attractive  in  the 
female,  who  is  about  as  plain — not  to  say,  plebeian — an  insect 
as  can  well  be  imagined.  A  figure  of  the  female  is  given 
on  Woodcut  XL VII.  Fig.  4,  and  the  reader  will  see  that  a 
less  attractive  and  more  commonplace  creature  can  hardly  be 
seen.  She  has  no  wings  to  speak  of,  these  organs  being  quite 
undeveloped  and  simply  rudimentary,  so  that  she  could  not  fly 
one  single  inch.  Her  body  is  large,  thick,  soft,  and  covered 
with  grey  down,  slightly  darker  at  the  edge  of  each  segment. 

This  curious  creatiure  never  wanders  from  the  spot  where  she 
happens  to  have  passed  into  the  pupal  state.  Like  the  male, 
she  has,  when  a  full-fed  caterpillar,  spun  a  silken  web,  within 
which  she  has  undergone  her  transformation. 

The  male  has  done  the  same,  but  when  he  lias  assiuned  the 
perfect  form,  he  shakes  out  his  pretty  wings,  takes  to  the  air, 
and  gaily  sets  out,  like  *  Cselebs,'  in  search  of  a  wife.  She,  on 
the  other  hand,  never  travels  at  all.  Where  she  was  reared,  there 
she  lives,  there  she  is  mated,  there  she  provides  a  fresh  brood, 
and  there  she  dies,  fulfilling  the  duties  of  her  life  within  very 
narrow  boimds.  Her  eggs  arc  laid  upon  the  silken  web  which 
she  herself  spun  as  a  caterpillar,  and  from  those  eggs  aie  hatched 
a  brood  of  tiny  larvae,  each  of  which  is  intended  to  follow  in 
the  track  of  its  parents. 
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So  plentiful  are  these  egg-groups  that,  were  it  not  for  the 
presence  of  sundry  little  birds,  which  find  much  of  their 
winter's  nourishment  in  the  eggs  of  various  Lepidoptera,  we 
should  be  soon  overrun  with  Vapourer  Moths,  and  our  trees  and 
hedges  would  suffer  sadly.  The  female  moths  themselves, 
being  utterly  unable  to  escape,  and  not  seeming  able  even  to 
crawl  beyond  the  limits  of  the  pupal  web,  also  £ei11  victims  to 
the  birds  in  no  small  niunber. 

The  caterpillar  is  shown  at  Fig.  6  of  the  same  Woodcut,  and 
is  a  very  pretty  one.  Its  colours  are  exceedingly  variable,  but 
it  is  always  furnished  with  a  brush-like  tuft  of  yellow  hairs  on 
the  back  of  the  fifth,  sixth,  seventh,  and  eighth  segments, 
two  long  black  tufts  on  the  second  segment,  directed  forwards, 
and  a  single  similar  tuft  on  the  last  segment  but  one,  directed 
backwards.  There  is  scarcely  a  tree  or  shrub  on  which  this 
strange-looking  caterpillar  will  not  feed. 

On  Plate  XV.  Fig.  2  is  seen  the  male  OAK-soaAB  Moth 
{Bombyx  or  Lasiocampa  quercda).  This  well-known  insect 
belongs  to  another  &mily,  the  Bombycidse,  in  which  the  cater- 
pillars are  mostly  hairy,  the  pupa  smooth,  and  the  perfect  in- 
sect large  and  stout-bodied,  and  coloured  with  various  shades 
of  bro^n  or  grey.  The  smooth  pupa  at  once  distinguishes  this 
insect  from  the  last. 

Although  the  colours  of  this  insect  are  not  brilliant,  the 
Moth  is  a  very  handsome  one,  the  simple  colouring  of  its  wings 
being  well  contrasted.  The  male  has  the  wings  rich  warm 
chestnut,  and  across  each  of  them  is  drawn  a  slightly  waved 
yellowish  band.  Rather  towards  the  base  of  the  disc  there  is  a 
white  spot  very  clearly  marked.  His  antennse  are  deeply  and 
doubly  feathered.  The  female  is  much  larger,  but  not  nearly 
so  handsome,  the  colour  being  mostly  yellow  with  the  band  pale 
and  imdefined. 

The  cliief  interest  of  this  moth  lies  in  its  preparatory  stages. 
The  caterpillar  is  a  very  fine  one,  and  remarkable  for  its  change 
in  appearance  when  it  bends  its  body.  The  ground  colour  of 
this  larva  is  deep  velvety-black,  very  thickly  covered  with  rich 
brown  hairs.  When  the  caterpillar  is  straight  it  appears  to  be 
uniformly  brown,  but  when  it  curves  the  body,  the  velvet-black 
appears  between  the  segments  and  gives  a  very  bold  and  effec- 
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tive  appearance  to  the  hitherto  plain  caterpillar.  There  are 
other  marks,  but  these  velvet  rings  are  amply  sufficient  for 
identification. 

It  is  very  plentiful  in  some  places,  and  though  it  is  a  very 
general  feeder,  eating  almost  every  non-poisonous  herb  or  leaf 
that  may  be  given  to  it,  the  larva  has  fancies  of  its  own  and 
prefers  one  place  to  another,  though  apparently  both  localities 
are  exactly  alike  in  every  respect.  There  was,  for  example,  a 
portion  of  a  hedge,  about  half  a  mile  in  length,  to  which  I 
always  resorted  when  in  want  of  an  Oak-eggar  caterpillar.  I 
generally  used  the  sweep-net  for  this  purpose,  passing  it  very 
gently  through  the  herbage,  and  was  sure  to  be  rewarded  with 
success. 

This  caterpillar,  especially  when  nearly  full-grown,  i.  a 
troublesome  being  in  a  collecting-box,  and  I  do  not  know  of 
any  which  has  a  more  unpleasant  knack  of  pushing  its  way 
out  of  the  box  whenever  the  lid  is  removed  for  the  admission 
of  a  new  inmate.  In  fact,  unless  the  collector  should  be  pro- 
vided with  a  box  such  as  has  been  described  on  page  420,  he 
will  find  that  the  Oak-eggar  caterpillars  are  greatly  trying 
to  the  temper,  and  may  perchance  get  themselves  crushed  while 
trying  to  make  their  escape. 

When  full-fed,  the  caterpillar  spins  a  cocoon  of  wonderful 
toughness  and  strength.  It  is  shaped  very  much  like  an  egg 
(whence  the  popular  name  of  Oak-eggar),  and  is  brown  and  very 
close  in  texture.  About  the  end  of  summer  or  beginning  of 
autumn,  the  Moth  breaks  its  way  through  the  cocoon  and  ap- 
pears in  the  perfect  state.  It  mostly  flies  at  night,  but  I  have 
seen  it  on  the  wing  at  mid-day. 

On  Woodcut  XLVI.  Fig.  3  is  seen  the  well-known  Laffkt 
Moth  {Oastropachu  or  Lasiocampa  querdfolia).  This  curious 
insect  derives  its  popular  and  scientific  names  from  two  tiOtally 
different  attributes.  The  name  querdfolia,  or  *  oak-leaf,*  is 
given  to  it  on  account  of  the  astonishing  resemblance  which 
it  bears,  when  its  wings  are  closed,  to  a  brown  withered  oak- 
leaf. 

On  reference  to  the  illustration,  the  reader  will  see  that  the 
edges  of  the  wings  are  deeply  scalloped,  just  as  are  those  of  the 
oak-leaf.     The  colour  of  the  Moth  is  warm   chestnut-brown, 
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and  on  the  upper  wings  are  three  dark  bands,  scalloped  in  con- 
formity with  the  margins.  There  is  also  a  black  dot  on  the 
middle  of  the  wing.  The  lower  wings  are  marked  somewhat 
in  the  same  manner,  save  that  the  dark  bands  are  less  defined. 
There  is  no  difference  in  colour  between  the  sexes,  which  can, 
however,  be  at  once  distinguished  by  a  glance  at  the  antennse, 
which  are  doubly  feathered  in  the  male  and  thread-like  in  the 
female.  For  a  short  time  after  it  escapes  from  the  pupal  en- 
velope, the  surface  of  the  Moth  is  remarkable  for  a  beautiful 
blue  or  purple  gloss,  which  has  been  well  compared  to  the 
bloom  on  a  plum.  It  is  quite  as  fragile  as  that  bloom,  and 
even  more  fugitive,  for  it  vanishes  in  a  few  hours,  no  matter 
what  care  may  be  taken  of  the  specimen. 

Whether  this  union  of  colouring  and  outline  be  intended 
for  the  purpose  of  concealment  is  at  present  an  open  question 
and  likely  to  continue  so.  Suffice  it  to  say  that  it  certainly  does 
serve  that  purpose  very  effectually.  The  reader  must  have  ob- 
served that  the  oak-tree,  late  to  develope  new  leaves,  is  equally 
late  in  parting  with  the  old  foliage,  the  old  leaves  clinging 
tightly  to  the  branches  until  actually  pushed  off  by  the  new 
generation.  Now,  if  two  oak-twigs  were  put  side  by  side,  on 
one  of  wliich  were  two  or  three  withered  oak-leaves,  and  on 
the  other  a  leaf  and  a  Lappet  Moth,  it  would  be  almost  im- 
possible to  distinguish  the  animal  from  the  vegetable,  except 
by  close  examination. 

So  much  for  the  name  of  quercifoliay  and  we  come  to  the  term 
Lappet.  This  name  is  given  to  the  insect  on  account  of  the 
construction  of  the  caterpillar,  which  grows  to  a  considerable 
size,  and  is  easily  recognisable.  Along  each  side  is  a  row  of 
fleshy  appendages,  or  *  lappets,'  those  of  the  second,  third,  and 
fourth  segments  being  the  largest.  The  colour  of  the  larva  is 
variable,  but  it  may  always  be  known  by  the  peculiar  lappets, 
the  hump  on  the  twelfth  segment,  and  the  two  stripes  of  deep 
velvety-purple  between  the  second  and  third,  and  third  and 
fourth  segments.  Willow  and  blackthorn  are  its  favourite 
food. 

One  of  these  larvae  is  shown  on  Woodcut  XL VI.  Fig.  c, 
as  it  appears  when  almost  half-grown. 

W^hen  full-fed  it  spins  for  itself  a  rather  large  cocoon,  looser 
in  texture  and  darker  in  colour  than  the  firm,  egg-like  habita- 
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tion  of  the  preceding  insect.  The  pupa  is  blacker  thim  that 
of  the  Oak-eggar.  The  perfect  insect  appears  about  the  be- 
ginning of  summer.  Large  and  strong  as  this  Moth  appears 
to  be,  the  plumage  is  in  reality  exceedingly  delicate,  and  sure 
to  be  rubbed  and  damaged  if  the  insect  be  caught  in  a  net. 
Bearing  it  from  the  caterpillar,  or  pupa — the  latter  plan  gene- 
rally producing  the  finest  specimens — will  generally  ensure 
perfect  insects,  one  of  which  should  be  carefully  set  as  it 
appears  when  at  rest. 

OuB  last  example  of  the  Noctumi  is  the  beautiful  Emfrbor 
Morn  {Satumia  Carpvn/i  or  pavoniarTnvnor)^  the  female  of 
which  is  represented  on  Plate  XV.  Fig.  3.  The  general  ap- 
pearance of  both  sexes  is  very  similar,  except  that  the  colours 
of  the  male  are  much  more  brilliant  than  those  of  the  female. 
As  she  is  figured  in  the  Plate,  we  will  describe  her  first.  The 
colour  and  markings  are  so  conspicuous  that  there  is  no  neces- 
sity for  very  minute  detail.  The  wings  are  pearly-grey,  mottled 
and  striped  with  brown,  dark-grey,  and  chestnut.  On  each  of 
the  wings  there  is  an  eye-like  spot,  black  in  the  middle,  and 
surrounded  with  consecutive  rings  of  warm  bufi*  and  black, 
variegated  with  dark-crimson  and  violet. 

The  male  has  the  upper  wings  of  deeper  and  richer  hues 
than  those  of  his  mate,  and  the  under  wings  are  warm  ochreous 
orange,  mottled  and  striped  as  in  the  female.  The  eye-like 
spots  are  similar  in  both  sexes.  The  male  is  also  distinguished 
by  the  antennae,  which  are  shorter  than  those  of  the  female, 
and  have  a  beautiful  double  feathering,  widest  in  the  middle, 
and  decreasing  towards  the  base  and  tip,  so  as  to  give  the 
whole  organ  an  outline  much  resembling  that  of  the  laurel 
leaf. 

The  caterpillar  is  quite  as  conspicuous  as  the  perfect  insect. 
It  is  beautiful  leafy-green  in  colour,  and  the  segments  are 
marked  so  very  distinctly  that  they  look  as  if  a  number  of 
threads  had  been  tied  tiglitly  round  the  insect  at  the  junctures 
of  the  segments.  On  each  segment  are  a  number  of  pink 
tubercles,  each  tubercle  bearing  a  small  brush  of  black  bristles, 
and  being  surrounded  witli  a  ring  of  black.  It  feeds  on  a 
variety  of  plants,  but  I  have  found  it  more  frequently  on 
heath  than  on  any  other  plant. 
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NIGHT     FLIERS. 


1.  Chelonia  caja. 

2.  Lawocampa  quercua. 
8.  Satiimia  carpini. 

4.  Dicranura  Tinula. 

Plauts  : — 

Oak  and  Willow. 
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When  it  is  full-fed,  the  larva  spins  a  light-brown  cocoon 
among  its  food,  and  the  perfect  insect  appears  in  the  middle  of 
spring. 

This  cocoon  is  one  of  the  most  remarkable  and  interesting 
of  insect  habitations.  Externally  it  is  a  simple  brown,  oval 
structure,  more  pointed  at  one  end  than  the  other,  and  having 
an  outline  much  resembling  that  of  a  balloon.  If  it  be  care- 
fully opened,  and  cut  in  two  longitudinally,  a  most  remarkable 
structure  is  seen.  The  smaller  and  pointed  end  is  double,  and 
within  the  outer  case  is  a  ring  of  short  and  stiff  threads,  look- 
ing much  like  bristles,  their  free  ends  directed  towards  the 
mouth  of  the  cocoon,  which  is  allowed  to  remain  open.  As 
these  bristle-like  threads  follow  the  curve  of  the  wall  of  the 
cocoon,  it  is  evident  that  their  ends  must  converge  so  as  to 
close  the  opening  against  the  entry  of  any  insect  foe,  while 
they  yield  to  the  pressure  of  any  creature  within. 

In  consequence  of  this  arrangement,  the  pupa  remains 
securely  shut  up  in  its  habitation,  and,  when  the  time  comes 
for  its  assumption  of  the  perfect  state,  the  newly  developed 
Moth  creeps  easily  out  of  the  cocoon,  the  guardian  threads  of 
which  yield  to  its  passage,  and  then  close  again,  so  that  to  all 
appearance,  the  cocoon  looks  just  as  it  did  when  it  contained 
the  chrysalis.  As  the  caterpillar  is  a  tolerably  hardy  one, 
there  is  no  difficulty  in  obtaining  the  beautiful  cocoons. 


CHAPTER   IIL 
QEOMETRJE, 

The  large  and  important  group  of  GEOMETRiB,  or  Loofebs,  now 
come  before  us.  These  appropriate  terms  are  applied  to  the 
Moths  on  account  of  the  mode  of  progression  adopted  by  the 
larva.  The  caterpillars  are  so  constructed  that  they  cannot 
walk  after  the  usual  fashion  of  such  beings.  The  reader  will 
remember  that  the  caterpillars  hitherto  mentioned  have  a 
number  of  false  legs,  or  claspers  arranged  on  the  under  side  of 
the  body,  in  addition  to  the  six  true  legs  which  are  situated 
on  that  part  of  the  body  which  will  afterwards  become  the 
thorax  of  the  perfect  insect.  Most  caterpillars  have  five  pairs 
of  these  claspers,  but  the  Geometra  larvaB  have  only  two  pairs, 
which  are  set  closely  together  at  the  very  end  of  the  body. 
The  caterpillar  is  therefore  obliged  to  adopt  a  peculiar  mode 
of  progression. 

When  it  wishes  to  move,  it  clings  very  firmly  with  its  tnie 
legs,  loosens  the  grasp  of  its  claspers,  and  draws  them  close  to 
the  legs,  so  that  its  body  is  brought  into  an  arch  or  loop. 
The  claspers  then  fix  tliemselves  tightly  to  the  object  on  which 
the  caterpillar  is  moving,  and  the  body  is  stretched  out  in 
order  to  find  a  fresh  foothold  for  the  legs.  Thus,  the  cater- 
pillar proceeds  by  bringing  its  body  into  the  loop-like  form 
and  stretching  it  out  for  another  hold.  This  may  seem  an 
awkward  mode  of  progression,  but  it  is  nothing  of  the  kind. 
There  is  even  a  soi-t  of  grace  about  the  movement,  and  the 
caterpillar  gets  along  at  a  wonderful  pace,  forming  its  succes- 
sive loops  with  a  rapidity  that  seems  almost  incredible. 

The  muscular  strength  of  those  caterpillars  is  wonderfill. 
Most  of  us  have  seen  acrobats  ^Ji  their  feet  to  an  upright  pole, 
or  grasp  it  with  their  hands,  and  stretch  out  their  bodies 
horizontally.     This   attitude    requires  great  muscular  powers 
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very  carefully  affiled,  as  those  readers  well  know  who  have 
practically  studied  gymnastics.  The  leverage  is  so  great  that 
the  strongest  and  most  accomplished  gynmast  cannot  maintain 
his  position  for  any  length  of  time,  the  attitude  requiring  the 
strongest  possible  strain  on  the  muscles.  Yet  this  attitude  is 
not  only  easy  to  the  Geometrse,  but  appears  in  some  cases  to 
be  the  chosen  attitude  of  rest. 

Several  of  these  larvae  pass  a  large  portion  of  their  time 
stretched  out  at  full  length  from  the  twig  on  which  they  are 
clinging.  In  this  attitude  they  so  exactly  resemble  twigs,  that 
the  sharpest  eye  can  scarcely  detect  them,  and  even  the  most 
experienced  entomologists  are  often  deceived,  taking  veritable 
twigs  for  caterpillars,  and  caterpillars  for  twigs.  None  of  the 
caterpillars  are  hairy,  and  their  smooth  bodies,  often  furnished 
with  blunt  spikes  or  humps,  bear  the  most  curious  resemblance 
to  the  smooth-barked,  bud-bearing  twigs  of  the  trees  on  which 
they  live.  Such  caterpillars  can  be  at  once  recognised  as 
belonging  to  the  Geometrae,  and  every  entomologist  knows  that 
if  he  should  find  a  looping  caterpillar,  and  rear  it,  the  result 
will  certainly  be  a  Geometra  Moth  of  some  kind. 

In  the  perfect  state  it  is  not  so  easy  to  distinguish  the 
Geometrsp,  though  there  is  a  certain  and  almost  indescribable 
aspect  about  them  that  a  practised  entomologist  rarely  fails  to 
detect,  even  though  the  species  be  new  to. him.  We  will  now 
proceed  to  examine  some  of  the  most  characteristic  of  these 
Moths  in  detail. 

The  first  family  of  the  Geometrse  is  called  Urapterydse,  oi 
Wing-tail  Moths,  because  .in  them  the  hinder  wings  are  drawn 
out  into  long  projections,  popularly  called  '  tails.'  In  England 
we  have  but  one  insect  belonging  to  this  family,  the  beautiful, 
though  pale-coloured,  Swallow-t ailed  Moth  (JJrajpteryx  sam^ 
bucata).  The  generic  name  is  spelt  in  various  ways,  some 
writers  wishing  exactly  to  represent  the  Greek  letters  of  which 
it  is  composed,  and  others  following  the  conventional  form 
whicli  is  generally  in  use.  If  the  precisians  are  to  be  followed, 
the  word  ought  to  l)e  spelled  Ourapteryx. 

There  is  no  difficulty  in  recognising  this  Moth,  the  colour 
and  shape  being  so  decided.  Both  pairs  of  wings  are  delicate 
yellow,  and  the  upper  pair  are  crossed  by  two  narrow  brown 
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stripes,  which  run  from  the  upper  to  the  lower  margin.  These 
stripes  are  very  clear  and  well-defined,  but  besides  there  are  a 
vast  number  of  very  tiny  streaks  of  a  similar  colour,  which 
look  as  if  they  had  been  drawn  in  water-colours  with  the  very 
finest  of  brushes,  and  then  damped  bo  as  to  blur  their  edges. 
The  hind  wings  have  only  one  streak,  which  runs  obliquely 
towards  the  anal  angle,  and,  when  the  wings  are  spread,  looks 
as  if  it  were  a  continuation  of  the  first  stripe  on  the  upper 
wings.  The  shape  of  the  Moth  almost  exactly  resembles  that 
of  the  Brimstone  Butterfly,  described  on  page  393. 

The  larva  affords  an  admirable  example  of  the  twig-resem- 
})ling  caterpillars.  It  is  exceedingly  variable  in  colour,  but  is 
always  some  shade  of  brown.  It  has  seven  bud-like  humps, 
and  a  few  pale  stripes  along  the  sides.  It  is  a  very  general 
feeder,  and  may  be  found  on  a  considerable  number  of  trees 
and  plants.  It  is  quite  common,  and  but  for  its  curious 
form  would  certainly  be  found  much  more  frequently  than  is 
the  case.  The  perfect  insect  appears  about  July,  and  can  be 
beaten  out  of  bushes  and  hedges.  Though  the  wings  are  large, 
they  are  thin  and  not  very  powerful,  so  that  there  is  no  diffi- 
culty in  capturing  the  insect. 

Next  comes  the  family  of  the  Ennomidae,  popularly  called 
the  Thorns,  containing  nearly  thirty  species,  two  of  which  we 
will  select  for  examination.  In  this  family  the  hind  wings 
are  not  tailed.  Our  first  example  is  the  Brimstone  Moth 
{Riiviia  cratcegata\  wliich  is  shown   on  Woodcut  XLVIII. 

FiR.  3. 

This  very  plentiful  Moth  is  of  a  bright  sulphur  yellow,  with 
a  few  irregular  streaks,  and  several  ruddy  chestnut  spots  on  the 
edge  of  the  upper  wings. 

Tlie  caterpillar  has  three  humps,  and  possesses  four  pairs  of 
claspers  instead  of  two.  The  first  and  second  pairs  are,  how- 
ever, not  used  for  progression.  This  larva  is  shown  at  Fig.  />, 
and  gives  a  good  idea  of  the  general  aspect  of  a  Geometra 
larva  when  the  body  is  stretched  out  at  full  length.  Tt  feeds 
lx)th  on  the  blackthorn  and  whitethorn,  and  when  full-fed 
spins  a  thick  cocoon  close  to  the  ground,  and  sometimes  on  it. 
The  Moth  may  be  found  throughout  the  summer,  as  may  the 
caterpillar. 
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OiTR  next  example  is  the  Oak  Brautv  {Ampkydasie  pro- 
dromaria),  which  is  Mhown  on  Woodcut  XLIX.  Fig.  1. 

Although  the  coloiire  of  this  insect  are  nothing  but  various 
shades  of  black,  grey,  and  white,  it  is  a  very  pretty  Moth. 
The  ground  coloiu-  of  the  wings  is  greyish-white,  and  across 
the  upper  pair  are  drawn  two  irregular  broad  bands  of  a  rich 
brown  colour,  edged  with  black.     The  dots  and  speckles  which 

XLVIII 


lire  so  profusely  scattered  over  the  wings  are  also  black.  The 
liack  of  the  thorax  is  brown,  the  sides  grey,  and  the  head 
white.  The  antennse  of  the  female  are  thread-like,  and  those 
of  the  male  are  feathered.  The  caterpillar  feeds  on  the  oak 
and  birch,  and  the  Moth  is  developed  in  the  spring.  This 
caterpillar  is  shown  on  the  same  Woodcut,  Fig.  a,  as  it  appears 
when  full-fed.  Its  colour  is  brown,  mottled  with  white,  and 
the  little  projections  on  the  back  are  reddish. 
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On  Plate  XVI.  Fig.  4,  is  sliown  one  of  the  prettiest  of  the 
Geometry,  the  Large  Emerald  {Geanietra  papilioruiri<i\  be- 
longing to  the  feimily  of  tlie  Geometridae. 

There  is  little  need  to  describe  the  colouring  of  this  beauti- 
ful Moth,  further  than  to  say  that  the  wings  are  rather  pale 
leaf-green,  and  the  scalloped  markings  and  dots  are  white. 
The  head  and  thorax  are  green,  and  the  body  is  greyish-white. 
The  sexes  can  be  distinguished  by  the  antennap,  those  of  the 
male  being  feathered,  and  those  of  the  female,  as  shown  in  the 
illustration,  simple  and  thread-like.  Both  the  antennse  and 
the  fore  legs  are  whitish.  The  name  papilionaria  is  given  to 
it  because  it  has  a  sort  of  butterfly  appearance  about  it. 
This  is  a  tolerably  common  Moth,  and  is  mostly  foimd  in  woods 
and  copses,  where  it  can  be  taken  by  beating  the  bushes.  The 
caterpillar  is  green,  like  the  perfect  insect,  and  has  many 
humps.  It  feeds  chiefly  on  the  hazel,  but  may  be  found  on 
other  trees. 

Passing,  of  necessity,  over  many  of  the  Geometrae,  we  come 
to  that  very  familiar  insect,  the  Currant  Moth  (^Abraxas 
f/ro88ulariata\  which  is  shown  on  Plate  XVI,  Fig.  5.  In  con- 
sequence of  its  boldly  contrasted  markings,  it  is  sometimes 
called  the  Magpie  Moth. 

This  is  invariably  one  of  the  first  Moths  of  the  young 
collector's  cabinet,  and  its  larva  is  perhaps  the  best  kno^vn  of 
the  Geometrae. 

The  colour  of  the  wings  is  white,  with  a  yellow  patch  at  the 
base  of  the  upper  wings,  and  a  rather  curved  band  of  a  similar 
colour  rather  beyond  the  middle.  Upon  both  wings  are  a 
number  of  deep  black  spots  and  blotches,  varying  gi-eatly  in 
diff'erent  specimens.  Sometimes  the  black  spots  are  so  largo 
that  they  unite  with  each  other,  and  make  the  Moth  look  as  if 
it  were  black  and  yellow.  Sometimes  the  reverse  takes  place, 
and  the  insect  is  almost  entirely  wliite  and  yellow,  mth  a 
few  pale  and  uncertain  markings  of  a  darker  colour,  while  in 
many  specimens  there  is  a  decided  preponderance  either  of  the 
light  or  the  dark  portions  of  the  wings.  The  antennae  of  the 
female  are  thread-like,  and  those  of  the  male  very  slightly, 
but  decidedly,  feathered. 

This  Moth  is  one  of  the  partial  day-fliers,  and  may  be  cap- 
tured in  any  numbers  in  gardens  where  the  gooseberry  or  black- 
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currant  in  grovn.  The  insect  is  a  very  bold  one,  and  while  it 
is  eng^ed  in  depositing  its  eggs,  may  be  picked  up  with  the 
fingers  without  much  difficulty. 

The  larva,  which  is  represented  on  Plate  XVI.  Fig.  6,  ie 

coloured  very  much  like  the  perfect  insect.    Being  so  common, 

I  have  been  accustomed  to  watch  it  from  childhood,  and  have 

much  to  say  on  the  Bubject.     But  Mr.  Xewman  has  so  com- 

XLIX 


pletely  made  it  his  own  that  1  can  do  no  better  than  give  his 
own  spirited  words : — 

'  I  have  seen  the  females  of  this  species  busily  engaged  in 
ovipoBition,  not  only  in  the  evening,  but  in  the  middle  of  a 
warm  pummer"s-day,  depositing  a  single  egg  on  a  leaf  of  goose- 
berry or  black-currant,  and  then  flying  off  to  another.  I  once 
watched  ten  females  simultaneously  occupied  in  this  manner 
along  a  garden  wall  less  than  eighty  yards  in  length. 

'  Like  tlie  eggs  of  most  diurnal  Lepidoptera,  they  remain  but 
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a  short  time  before  hatching.  The  young  caterpillar  feeds  for 
two,  three,  or  four  weeks,  rarely  longer,  and  then  spins  to- 
gether the  edges  of  a  gooseberry  leaf,  having  first  taken  the 
precaution  of  making  the  leaf  fast  to  its  twig  by  numerous 
silken  cables,  which  prevent  the  possibility  of  its  falling  when 
dehiscence  takes  place  in  the  autumn.  In  the  little  cradle 
thus  fabricated  the  infant  caterpillar  sleeps  as  securely  as  the 
sailor  in  his  hanunock.  Snow-storms  and  wintry  winds  are 
matters  of  indifiFerence  to  him,  but  no  sooner  have  the  goose- 
beiTy  bushes  begim  to  assume  their  livery  of  green  in  the 
spring,  than  instinct  informs  him  that  food  is  preparing  to 
satisfy  his  appetite,  so  he  cuts  an  opening  in  his  pensile 
cradle,  emerges,  and  begins  to  eat. 

'  The  full-fed  caterpillar  conmionly  rests  in  a  straight  pos- 
ture, lying  parallel  with  the  branch ;  but  when  annoyed,  he 
elevates  his  back,  and  tucks  in  his  head  imtil  it  is  brought 
into  contact  with  the  abdominal  claspers.  If  the  annoyance 
be  continued,  he  drops  from  his  food,  hanging  by  a  thread,  and 
rarely  falling  to  the  ground  ;  but  when  this  is  the  case,  he  is 
bent  double,  and  remains  a  long  time  in  that  posture.' 

In  spite  of  the  very  conspicuous  colouring  of  this  caterpillar, 
it  is  not  eaten  by  birds,  seeming  to  be  distasteful  to  them.  It 
is  also  distasteful  to  toads.  If  one  of  these  larvae  be  placed 
before  a  toad,  it  will  be  snapped  up  as  soon  as  it  moves,  but 
will  at  once  be  rejected,  the  toad  moving  oflF  as  if  disgusted 
with  a  creature  on  which  it  hoped  to  feed.  The  colour  of  this 
larva  is  creamy  white,  spotted  and  striped  with  orange,  and 
having  a  number  of  bold  black  spots  and  stripes,  as  seen  in  the 
illustration. 

The  pupa  is  smooth  and  black,  with  a  slight  tinge  of  red, 
banded  with  yellow,  so  that  the  caterpillar,  the  pupa,  and  the 
perfect  insect  have  all  the  same  colouring.  The  Moth  appears 
in  the  middle  of  summer. 

Tub  family  of  the  HybemidiB  is  represented  by  the  Mottled 
Umber  Moth  {Uibemla  defoliarixi)^  the  male  of  which  is  shown 
on  Woodcut  XLIX.  Fig.  3. 

The  colour  of  the  upper  wings  is  very  pale  brown,  across  which 
are  drawn  two  bold  brown  bands,  as  seen  in  the  illustration.  Tho 
under  wings  are  paler  brown  tlian  the  upper,  and  are  sprinkled 
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GEOMETERS   AND    NOCTURE. 


1.  Agrotis  segetum. 
^2,  Agrotis  larva. 

3.  Xanthia  flavago. 

4.  Geometra  papilionaria. 

5.  Abraxas  grossulariata. 

C.  Abraxas  grrossulariata,  iHrva, 

Plants  : — 

Currant  and  Strawberry. 
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with  very  tiny  black  dots.  It  is  an  exceedingly  variable 
insect,  and  there  is  one  variety  which  now  and  then  occurs  in 
which  the  brown  bands  are  absent  and  the  whole  of  the  wings 
is  covered  with  the  little  black  dots.  There  is  no  diflSculty 
in  distinguishing  the  female  from  the  male,  as  may  be  seen 
by  referring  to  Fig.  6  in  the  same  Woodcut.  The  wings 
are  reduced  to  the  merest  rudiments,  and  are  not  only  useless 
for  flight,  but  absolutely  useless  for  any  purpose  whatever. 
Like  those  of  the  ostrich  and  emeu,  they  are  inefficient  as 
wings.  But  the  two  birds  which  have  been  mentioned  are 
exceedingly  swift  of  foot,  and  the  wings,  though  they  are 
not  used  for  flight,  do  at  least  assist  them  in  nmning.  But 
the  female  Mottled  Umber  is  by  no  means  swift  of  foot,  and 
indeed  a  distance  of  six  inches  is  quite  a  journey  to  her.  The 
body  of  the  female  is  warm  brown  in  colour,  and  on  each  seg- 
ment are  two  conspicuous  black  spots.  This  larva  is  shown  at 
Fig.  c  in  the  same  Woodcut. 

The  larva  is  one  of  those  which  are  furnished  with  a  spinning 
apparatus,  and  use  it  for  defensive  purposes. 

I  may  here  remark  that,  in  all  silk-spinning  caterpillars,  the 
machinery  is  the  same,  though  the  length,  quantity,  and 
quality  of  the  silk  difier  greatly.  Along  each  side  of  the  body, 
and  closely  pressed  against  the  digestive  organs,  grows  the 
silk-vessel.  This  is  a  tube  of  greater  or  less  capacity  according 
to  the  needs  of  the  insect,  in  which  is  secreted  the  peculiar 
subst-ance  which  is  known  as  silk.  Each  of  these  tubes  ends  in 
a  very  slender  outlet,  scarcely  as  thick  as  a  human  hair,  and 
the  two  outlets  unite  in  an  instrument  which  very  much 
resembles  the  barrels  of  a  double-barrelled  pistol.  Through 
these  tubes  or  barrels  the  gimimy  secretion  is  forced,  and 
hardens  as  soon  as  it  comes  in  contact  with  the  atmosphere. 

Those  larvae  in  which  the  supply  of  this  secretion  is  small 
are  very  chary  of  it,  and  only  use  it  for  the  purpose  of  spin- 
ning the  cocoon  or  hammock  in  which  the  caterpillar  changes  to 
the  pupal  and  perfect  states.  Those,  however,  in  which  the 
supply  is  more  abundant  employ  it  in  various  ways,  and  are 
often  indebted  to  it  for  their  escape  from  many  foes.  What- 
ev(»r  they  may  be  doing,  or  wherever  they  may  move,  they 
always  draw  with  them  their  silken  thread,  one  end  of  which  is 
attached  to  the  h'af  or  branch  on  wliich  they  are  walking,  so 
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that,  like  Goldsmith's  Traveller,  they  *  drag  at  each  remove  a 
lengthening  chain.'  If  they  be  alarmed  in  any  way,  they  at 
once  drop  towards  the  ground,  supported  by  their  thread. 
Generally,  they  drop  only  a  few  inches ;  but  if  the  alarm 
continue,  they  drop  more  and  more,  until  they  reach  the 
ground,  where  they  lie  until  they  are  assured  of  safety.  They 
climb  up  again  rather  slowly,  but  steadily,  using  their  legs  for 
the  purpose,  and  packing  up  the  line  into  a  series  of  loops  as 
they  proceed. 

On  Woodcut  XLIX.  Fig.  2,  is  drawn  the  Moth  which  is  pro- 
perly called  the  Grey  Scalloped  Bar  {Scodiona  belgiarid)^ 
which  is  an  example  of  the  family  Fidonidse. 

In  this  insect  there  is  a  very  marked  distinction  between  the 
sexes.  In  the  male,  the  upper  wings  are  greyish-white,  and 
covered  with  a  number  of  black  marks,  whose  shape  and 
number  can  be  seen  by  reference  to  the  illustration.  The 
female  is  blackish-grey  instead  of  white,  but  the  black  mark- 
ings are  nearly  the  same.  In  the  male  the  antennae  are 
feathered,  and  in  the  female  they  are  simple  and  thread-like. 

The  larva  of  this  Moth  feeds  on  the  common  ling  {GoUuna 
vulgaris),  which  is  so  much  used  for  thatching,  for  rude  but 
strong  ropes,  for  broom  making,  and  for  a  good  yellow  dye. 
Like  many  other  larvae,  if  alarmed,  it  falls  at  once  to  the 
ground,  coils  itself  in  a  ring,  and  will  lie  motionless  for  hours 
together.  Its  colour  is  duU-browu,  with  a  few  grey  mottlings, 
and  one  or  two  small  streaks  of  white.  It  is  full-fed  at  the 
beginning  of  May,  and  the  perfect  insect  appears  at  the  end  of 
the  same  month. 

Quiet  and  simple-looking  as  is  the  Winter  Moth  {CheiTna- 
tohia  birumafa),  which  is  represented  on  Woodcut  L.  Fig.  1 , 
there  are  few  of  our  British  insects  which  do  more  harm  to  the 
trees,  especially  the  fruit-trees. 

Tlie  colour  of  the  upper  wings  is  greyish-brown,  more  or  less 
tinged  with  yellow,  and  marked  with  a  few  waved  transverse 
bars  of  a  darker  tint.  The  lower  wings  are  much  the  same 
colour,  but  almost  without  markings.  Owing  to  its  peculiar 
habits,  this  is  one  of  our  most  familiar  Moths.  It  appears  in 
the  cold  montlis  of  Novemlu-r  and  Deceni])or,  and  on  a  sunshinv 
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day  may  be  seen  flitting  along  the  hedges  in  perfect  content, 
even  though  the  ground  be  thickly  covered  with  snow. 

The  female,  though  really  the  more  important  of  the  two,  is 
seldom  noticed.  Her  wings  are  mere  rudiments,  and  she  is 
unable  to  fly.  She  only  appears  at  night,  when  she  crawls  up 
the  stems  of  trees  for  the  purpose  of  depositing  her  eggs  upon 
them.  When  the  little  caterpillars  are  hatched,  they  make 
their  way  to  the  unopened  buds  and  burrow  into  them,  thus 


1 .  Cheimatobia  timmnto.  2.  Oporabia  dilntatn.  H.  MelaDippe  bastato. 

4.  Mclanippc  montana.  5.  Mclauthia  albicillata. 


at  tlie  same  time  concealing  themselves  from  sight,  and  doing 
all  the  liarm  of  wliioh  so  tiny  a  creature  is  capable.  It  is  in 
search  of  tliesc  caterpillars  that  the  small  birds,  more  espe- 
cially the  bullfinch  and  chaffinch,  pick  off"  and  devour  the 
buds  of  fruit-trees.  It  is  true  that  they  do  not  restrict  them- 
selves to  tliose  buds  which  contain  caterpillars,  but  that  they 
act  nitlier  at  random,  picking  off*  a  bud  first,  and  afterwards 
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looking  to  see  whether  or  not  it  contains  a  caterpillar.  Still, 
the  good  that  they  do  very  much  counterbalances  the  harm, 
and  the  little  birds  should  be  allowed  to  have  their  own  way 
with  the  fruit-trees.  The  late  Mr.  Waterton  would  never  allow 
a  single  little  bird  ever  to  be  scared  from  his  trees,  much  less 
killed,  and  I  never  saw  anywhere  better  prospects  of  heavy 
crops. 

Various  plans  have  been  tried  to  exterminate  these  mis- 
chievous caterpillars.  Being  silk-spinners,  they  lower  them- 
selves by  their  threads  when  alarmed,  and,  by  taking  advan- 
tage of  this  habit,  the  gardener  can  kill  great  numbers  of  the 
larvae  by  simply  tapping  the  boughs  so  as  to  frighten  the 
caterpillars  from  their  food.  But  'prevention  is  better  than 
cure,'  and,  on  account  of  the  structure  and  habits  of  the 
female,  she  can  generally  be  prevented  from  depositing  her 
eggs.  Had  she  wings,  nothing  could  be  done ;  but  as  she  is 
wingless,  and  is  forced  to  climb  up  the  trunks  of  trees  before 
she  can  lay  her  eggs,  it  is  mostly  possible  to  prevent  her  from 
doing  so.  If  the  tnmks  of  the  trees  be  kept  smeared  with  a 
sticky  compound,  renewed  as  soon  as  it  begins  to  harden,  vast 
numbers  of  the  female  can  be  interrupted  in  their  march  up 
the  tree,  and  detained  until  they  are  slaughtered  by  the 
gardener. 

Then,  at  night,  the  gardener  should  examine  the  trunks  of 
all  trees  by  the  aid  of  a  lantern,  and  he  will  be  sure  to  find  a 
number  of  female  Winter  Moths,  each  desirous  of  depositing 
her  stock  of  two  hundred  eggs.  I  should  fancy  that  birdlime 
might  be  useful.  A  mixture  of  Stockholm  tar  and  cart-grease 
has  been  recommended ;  but  if  I  had  any  standard  fruit- 
trees,  especially  plums,  greengages,  or  filberts,  I  should  try  the 
efficacy  of  bird-lime.  In  this  part  of  the  country,  where 
cherry  orchards  abound,  the  fruit-growers  paint  the  trunks  of 
the  trees  with  whitewash  mixed  with  weak  size.  This  process 
may  or  may  not  be  efficacious,  but  there  is  no  doubt  that  it  is 
very  unsightly,  making  the  otherwise  beautiful  cherry-orchard 
an  absolute  eyesore. 

When  the  caterpillar  has  become  too  large  to  be  contained 
within  the  bud,  it  turns  its  attention  to  the  young  leaves, 
fixing  its  silken  threads  to  tlieir  ed^es,  and  drawing  two  or 
three  together,  so  as  to  form  a  sort  of  tent,  in  which  it  lives. 
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It  is  not  at  all  particular  as  to  the  tree  on  which  it  feeds, 
and,  although  it  certainly  prefers  fruit-trees,  may  be  found  on 
almost  every  tree  which  is  grown  in  England.  The  caterpillar 
is  full-fed  about  May,  and  then  descends  to  the  ground,  in 
which  it  burrows  to  a  very  little  depth,  and  there  changes  to  a 
pupa. 

Closelt  allied  to  the  Winter  Moth  is  the  Noyember  Moth 
{Oporabia  dUatata),  which  is  shown  on  Woodcut  L.  Fig.  2. 

It  is  a  prettier  insect  than  the  preceding,  and  exceedingly 
variable  in  its  markings,  so  that  different  names  have  been 
given  to  the  most  common  variations,  no  less  than  seven  such 
names  having  all  been  referred  to  this  single  species.  The 
ground  colour  of  the  wings  is  mostly  blackish-grey,  and  the 
waved  lines  which  cross  them  are  blackish-brown,  the  lower 
wings  being  paler  than  the  upper  pair.  This  Moth  is  very 
common,  and  may  be  foimd  in  the  month  from  which  it  takes 
its  popular  name.  The  caterpillar,  like  that  of  the  Winter 
Moth,  is  a  general  feeder,  and  can  be  found  on  almost  any  tree. 
It  is  full-fed  somewhere  about  midsummer.  Its  general  colour 
is  velvety  green  with  a  white  stripe  behind  the  spiracles,  and 
it  is  often  marked  with  purple,  especially  towards  the  end  of 
the  body. 

On  Woodcut  L.  Fig.  5,  is  shown  the  Bbauwful  Carpet 
(Mdanthia  cUbidllata). 

This  is  a  singularly  beautiful  insect,  the  colours,  though  not 
brilliant,  being  arranged  and  contrasted  in  a  most  charming 
manner.  The  upper  wings  are  cream-white,  and  on  each  of 
them  are  two  rich  brown  patches,  one  at  the  base  and  another 
on  the  costal  margin  near  the  tip.  The  hind  margin  is  dusky, 
and  upon  it  are  drawn  two  delicate  waved  grey  streaks. 

The  caterpillar  is  nearly  as  pretty  as  the  perfect  insect.  It 
is  deep  velvet-like  green,  and  in  the  middle  of  the  body  is  a 
row  of  orange-brown  spots.  It  feeds  on  the  bramble,  and  is 
full-grown  at  the  end  of  summer. 

Next  comes  that  very  striking  insect  called  appropriately 
tlie  Argent  and  Sable  (Melanijype  ha8tata\  which  is  shown 
on  Woodcut  L.  Fig.  3.     A^?  may  be  inferred  from  the  name. 
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the  colours  of  this  Moth  are  entirely  black  and  white,  mostly 
arranged  as  seen  in  the  illustration,  though  there  is  some  varia- 
tion in  diflferent  specimens.  Even  the  body  is  black  and  white, 
and  the  very  antennte  are  black,  with  white  rings. 

The  larva  is  rather  variable,  but  is  generally  very  dark  brown, 
with  a  series  of  small  black  dots  along  each  side,  and  another 
row  of  crescent-shaped  whit«  marks  below  the  spiracles,  each 
of  which  is  surroimded  with  a  white  ring.  It  feeds  on  several 
trees  and  plants,  such  as  the  birch,  and  always  lives  in  conceal- 
ment, drawing  together  with  silk  the  leaves  of  the  plant  on 
which  it  feeds,  and  living  within  this  shelter.  It  is  full-fed 
towards  the  middle  of  the  autumn,  and  the  perfect  insect  appears 
at  the  beginning  of  the  following  summer. 

Another  species  of  this  beautiful  genus  is  shown  on  the  same 
Woodcut,  Fig.  4.  This  is  the  Silvbii  GROUin)  Carpet  {Mela- 
nippe  Diontana), 

The  upper  wings  of  this  Moth  are  cream-white,  and  across 
them  is  drawn  an  irregular  stripe  of  dark  ochre-grey,  which 
mostly  has  a  whitish  patch  upon  it  near  the  costal  margin  of 
the  wing.  There  is  a  small  triangular  patch  of  similar  colour 
at  the  base  of  the  wing.  There  is  a  smoky  grey  edging  to 
the  wing,  through  which  is  drawn  a  waved  whitish  line.  These 
markings  look  rather  too  black  in  the  figure.  The  larva  feeds 
on  the  common  primrose,  and  is  pale  brown,  covered  with  a 
variety  of  markings,  the  most  conspicuous  of  which  are  three 
large  black  spots  shaped  something  like  the  letter  V,  upon  the 
seventh,  eighth,  and  ninth  segments.  The  caterpillar  is  full- 
fed  about  the  end  of  March  or  beginning  of  April.  All  the 
Moths  represented  in  this  Woodcut  belong  to  the  family  of  the 
La^entida^ 

On  Woodcut  LI.  Fig.  1,  is  shown  the  Rotal  Mantle  (^An- 
ticlea  8inuata\  a  name  whicli  was  given  to  the  little  Moth  on 
account  of  the  beauty  of  its  colouring.  The  markings  of  this 
pretty  insect  are  so  many  and  so  complicated  that  they  cannot 
fully  be  described,  but  are  generally  as  follows.  The  groimd 
colour  of  tlie  upper  wings  may  be  considered  as  creamy  grey, 
and  at  tlie  base  is  a  large  triangular  patch,  divided  by  several 
bars   of  a  lighter  colour.     Towards  the  tip  of  the  wing  is  a 
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'blackitth  patch,  and  the  rest  of  the  wing  is  taken  tip  with  zig- 
zagged and  Bcalloped  lines  drawn  as  seen  in  the  illustration. 
There  ia  a  great  resemblance  between  the  various  members  of 
this  genus,  and  one  or  two,  such  as  the  Flake  Moth  (^AtUiclea 
iiibidata)  and  the  Shoulder  Strife  {AnticUa  baduUa),  are  so 
much  alike  that  a  sharp  eye  is  required  to  distinguish  the  one 
from  the  other. 

The  larva  of  this  Moth  feeds  on  the  Lady's  Bedstraw  (&a/mm 
verum),  and  the  colour  is  green  with  two  black  stripes  along 


LI 


iMr  nf 


the  buck.  Tlierc  are  numbers  of  little  black  hairs  scattered 
ovur  the  whole  body.  A))out  the  middle  of  autumn  it  is  full- 
fed,  and  tlieii  spina  for  itself  a  web  among  the  leaves  of  its 
food-plant.  It  passes  the  winter  in  the  pupal  state,  and  appears 
as  a  Miith  in  the  summer  of  the  following  year. 
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A  VERT  pretty  insect  belonging  to  this  large  family  is  the 
ScABCE  Tissue  {Scotosia  certata)  which  is  represented  on  Wood- 
cut LI.  Fig,  2. 

This  is  a  larger  Moth  than  the  others.  The  hind  margin  of 
both  pairs  of  wings  is  scalloped,  that  of  the  upper  pair  very 
slightly,  and  that  of  the  under  pair  more  boldly  cut.  The 
specific  name  of  ainuata,  or  waved,  is  given  to  the  insect  in 
consequence  of  these  scallopings  of  the  wings.  The  colour  of 
the  wings  is  pale  grey  brown,  and  across  them  are  drawn  a 
number  of  irregular  bars,  as  shown  in  the  illustration.  Just 
inside  the  hind  margin  of  both  pairs  of  wings  runs  a  narrow 
black  line,  following  the  outline  of  the  scalloping. 

The  larva  feeds  on  the  barberry,  and  regarding  it  Mr.  New- 
man makes  the  following  remarks  :  *  When  young  they  spin 
together  two  leaves  of  the  barberry,  adjusting  the  edges  with 
so  much  care  that  the  two  leaves  look  like  one.  The  back  of 
the  upper  leaf  1  always  find  applied  to  the  face  of  the  lower, 
and  between  these  leaves  the  enclosed  caterpillar  rests  in  a 
curved  posture,  the  head  brought  round  to  touch  the  side  of  the 
tenth  segment,  but  the  caterpillar  always  resting  on  its  ven- 
tral surface,  and  not  ring-fashion.  In  this  retreat  it  eats  the 
cuticle  and  parenchyma  of  the  upper  leaf,  its  operations  always 
betraying  its  whereabouts  by  the  appearance  of  a  large  brown 
blotch  on  the  surface.' 

This  caterpillar  is  blue-brown  above,  with  a  black  stripe 
on  each  side,  and  a  row  of  orange  spots  beneath  them.  It  is 
full-fed  about  midsummer,  and  the  perfect  insect  appears  at  the 
end  of  the  spring  of  the  succeeding  year. 

Our  last  example  of  this  large  family  is  the  Marsh  Carpet 
( Cidaria  8agittata\  one  of  our  most  local  insects. 

The  upper  wings  of  this  pretty  Moth  are  delicate  fawn  colour, 
on  which  are  two  bold  patches  of  very  dark  olive-brown  edged 
with  white,  one  occupying  the  base  and  the  other  the  middle 
of  the  wing.  The  latter  runs  out  into  a  sharp  angle  towards 
the  hind  margin,  and  assumes  a  shape  wliich  has  been  fancifully 
thought  to  resemble  an  arrow-head.  The  specific  name  of 
saglttaria  has  been  given  to  the  insect  in  consequence  of  this 
supposed  resemblance.  The  lower  wings  are  comparatively 
[»ale  and  without  much  marking. 
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» 
The  larva  feeds  upon  the  meadow-rue  {I'halictrum  flavum), 

a  plant  which  grows  only  in  places  which  are  constantly  wet, 

such  as  the  ditches  of  water-meadows  and  fen  districts.     For 

this  reason  the  Moth  has  received  its  popular  name  of  Marsh 

Carpet.     The  fen  district  of   Cambridge  is  the  only  locality 

in  which  this  Moth  has  been  known  to  occur  in  England. 

The  caterpillar  feeds  mostly  on  the  seeds  of  the  meadow- 
rue,  but  will  at  a  pinch  eat  the  leaves  or  panicles  of  other 
plants  belonging  to  the  same  genus.  It  is  a  singularly  pretty 
caterpillar  and  very  curiously  shaped.  Each  of  the  segments, 
from  the  fifth  to  the  tenth  inclusive,  is  developed  above  into  a 
sort  of  hump,  and  at  the  side  into  a  lobe  or  flap,  which  contains 
the  spiracle.  The  top  of  each  hump  is  deep  velvety  olive-green, 
and  the  spaces  between  them  are  in  some  specimens  bright  leaf- 
green,  and  in  others  rose-coloured,  a  velvet-black  edge  throw- 
ing out  these  colours  in  a  most  beautiful  manner. 

This  lovely  caterpillar  finishes  its  feeding  towards  the  middle 
of  autumn,  and  generally  spins  a  web  among  the  flowers  of  the 
food-plant,  in  which  it  imdergoes  its  changes.  Sometimes, 
however,  it  descends  to  the  ground,  and  there  takes  the  pupal 
form.  The  perfect  insect  appears  in  summer,  but  can  only  be 
found  by  those  who  know  where  to  look  for  it,  as  it  has  hitherto 
been  only  foimd  in  one  county  of  England. 

There  are  many  of  the  Moths  which  are  popidarly  termed 
*  Carpets.'  This  name  is  given  to  them  because  the  beautiful 
patterns  of  their  wings  are  thought  to  have  some  resemblance 
to  those  of  carpets.  I  only  wish  that  the  patterns  of  carpets 
resembled  those  of  the  wings. 

The  family  of  the  Eubolidae  is  represented  in  this  work  by  the 
Moth  which  is  appropriately  termed  the  Streak  {Chesias  spar- 
tiata),  and  is  drawn  on  Woodcut  LI.  Fig.  4. 

The  insect  is  easily  recognised  by  the  peculiarity  from  which 
it  derives  its  name,  viz.  the  white  streak  which  runs  nearly 
from  base  to  tip  of  the  light  brown  wings.  There  is  a  slight 
white  line  that  runs  just  inside  the  hind  margin,  and  three 
rather  indistinct  darker  oval  marks,  one  above  the  streak  and 
the  other  two  below  it.  A  sort  of  silky  or  satiny  sheen  glosses 
the  surface  of  the  upper  wings.  The  lower  wings  are  much 
paler  than  the  upper,   and  the  whole  body  is  dark  greyish 
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bro¥7n  with  a  silky  gloss.  The  larva  feeds  on  the  common 
Broom  {SpaHium  acoparia)  whence  its  specific  title  of  apar-^ 
tiata.     The  Moth  appears  in  September. 

The  last  of  the  GeometraB  scarcely  looks  as  if  it  belonged  to 
that  gi'oiip.  This  is  the  common  Chimnby-Swbbper  {Tana- 
gra  choerophyllata\  which  is  represented  on  Woodcut  LI. 
Fig.  5. 

As  may  be  inferred  from  its  popular  name,  the  colour  of  this 
Moth  is  sooty-black.  The  fringe  is  grey,  except  at  the  tip 
of  the  upper  wings,  where  it  is  snowy-white.  The  larva  is 
rather  a  pretty  one,  being  dark  green  with  a  few  lines  of  olive- 
green  and  light  green.  The  spiracles  are  red.  It  feeds  on  the 
common  earth-nut,  or  pig-nut  {Bunmm  fieacuosum)  and  is  full- 
fed  at  the  beginning  of  June,  when  it  descends  into  the  earth 
and  changes  to  the  pupal  state.  At  the  end  of  that  month  it 
assumes  it«  perfect  form,  and  in  many  localities  appears  in 
great  numbers. 


CHAPTER   IV. 

PSEUDO'BOMBYCES,  DREPANULjE,  AND  NOCTUjE, 

The  two  first  of  these  groups  are  gathered  by  Mr.  Newman 
into  one  group,  which  are  termed  Cuspidates,  because  the 
tail  of  the  larva  mostly  ends  in  a  cusp  or  point.  Some  of 
the  strangest  caterpillars  in  the  world  belong  to  this  group, 
and  we  have  in  sober  England  a  number  of  Cuspidate  larvse 
which  may  rival  the  most  wonderful  productions  of  the  tropics 
for  beauty  of  colour  and  strangeness  of  form,  the  latter  being 
in  many  cases  actually  grotesque. 

The  Pseudo-Bombyces  are  so  called  because  the  Moths  look 
at  first  sight  as  if  they  belonged  to  the  true  Bombyces.  The 
structure  and  habits  of  the  caterpillar,  however,  show  that 
these  Moths  are  veiy  rightly  placed  in  a  separate  group. 

The  first  family  is  the  Dicranuridae,  so  called  on  account  of 
the  structure  of  the  larva.  The  name  is  formed  from  two 
Greek  words,  signifying  Double-tailed,  and  is  given  to  these 
insects  because  the  tail  of  the  larva  is  very  deeply  cleft,  so  as, 
in  fact,  to  resemble  two  distinct  tails. 

The  first  of  these  insects  is  the  common  Puss  Moth  {Dicror 
nura  vinula\  which  is  represented  on  Plate  XV.  Fig.  4. 

This  insect  affords  another  example  of  the  eflfect  which  can  be 
got  out  of  simple  black  and  white.  The  upper  wings  are  soft 
greyish-white  and  rounded  at  the  tips,  and  have  a  peculiar 
softness  in  their  general  aspect.  Most  of  the  larger  nervures 
arc  without  scales,  and  show  themselves  conspicuously,  but 
at  the  branches  they  are  thickly  covered  with  black  scales.  The 
wings  are  covered  with  bold  markings  in  black  and  dark  grey, 
as  seen  in  the  illustration.  The  lower  wings  are  white  at  the 
base,  deepening  to  blackish  grey  towards  the  margin,  and  have 
a  few  dark  spots  on  the  fringe.  The  large  thorax  is  covered 
with  long,  soft  down  of  a  snowy-white  colour,  diversified  with 
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of  silk,  the  bark  chips  being  merely  added  to  it  in 
'  it  agree  in  appearance  with  the  trunk  of  the 
does  not  soften  this  silken  secretion,  though 
'  tlie  consequence  is  that  after  exposure  to 
cocoon  becomes  as  hard  as  if  made  of 
«'  is  safe  from  nearly  all  enemies ;  while 
'M-n  the  surface  of  the  cocoon  and  the 
•ihnost  incapable  of  discovery. 
tliiri  cocoon  in  my  collection  was 
■  11  tally,  and  so  precisely  did  it 
':it  I  was  obliged  to  keep  my 
i  my  knife,  fearing  that  if  I 
.iould  never  find  it  again.     If  the 
^  iivity,  and   deprived   of  material  from 
■vuips  of  the  cocoon  are  formed,  it  is  obliged  to 
...Imitation  entirely  of  silk,   and  thus   enables  the 
..1   to  see  the  construction  of  this  remarkable  cocoon. 
i  iivMigh  formed  of  silk,  it  is  not  made  like  that  of  the  silkworm 
j\loth,  of  a  thread  which  is  wound  into  an  oval  shape.   No  thread 
is  visible,  but  the  whole  cocoon  looks  (and  feels)  as  if  it  were 
made  from  very  thin  horn,  so  translucent  that  the  form  of  the 
inmate  can  easily  be  seen  through  it.  I  imagine  that,  although 
the  cocoon  is  spun  like  that  of  the  silkworm  and  other  Moths, 
the  silk  does  not  harden  immediately  it  comes  in  contact  with 
the  atmosphere,  so  that  the  whole  mass  becomes  fused  together, 
and  the  individuality  of  the  thread  is  thereby  lost.     I  have 
reared  many  of  these  larvae,  and  found  that,  although  they 
would  always  use  portions  of  their  food-plant  in  the  construc- 
tion of  the  cocoon,  they  were  really  quite  independent  of  it, 
and  did  not  suffer  in  any  way  by  being  obliged  to  form  their 
dwelling  entirely  of  silk. 

It  is  always  easy  to  force  a  Puss  Moth  larva  to  form  such  a 
cocoon.  When  it  is  full-fed  it  loses  the  brilliancy  of  its 
colours,  a  brownish  hue  comes  over  its  body,  and  it  looks  as  if 
it  were  about  to  die.  It  should  then  be  removed  from  its  food- 
plant,  and  placed  in  the  glass  vessel  in  which  the  coooon 
preserved  for  the  collection.  After  the  cocoon  is 
the  vessel  should  be  subjected  to  the  vapour  of  — -t^m  ^ 
leaves  long  enough   to  kill  the  pupa,  and  the  cUj^f       V 
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should    then   be   carefully   dried   in   an    oven,  and  the  case 
rendered  air-tight. 

The  caterpillar  is  full-fed  about  midsummer,  and,  paodng 
the  winter  in  it«  chrysalis  state,  is  developed  into  the  Moth  in 
the  follovring  June. 

Ill 


Next  in  order  comes  the  Moth  which,  as  the  larva  feeds  on 
sallow  and  the  insect  belongs  to  the  same  genus  ae  the  Puss 
Moth,  but  is  much  smaller,  is  popularly  termed  the  Saixow 
Kitten  Moth  {IHcranura  or  Cerura  furcula).  This  insect  is 
represented  on  Woodcut  Lll.  Fig.  1.  The  specific  name  of 
fuTcula  signifies  a  little  fork,  and  is  given  to  the  insect  in 
consequence  of  the  shape  of  the  larva,  which  is  terminated  by 
two  diverging  horns,  continuoiw  in  their  outline  with  that  of 
the  body,  and  not  projecting  from  it  like  the  horn  oi  a  Hawk 
Moth  larva. 
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Though  not  so  strikingly  handsome  an  insect  as  its  larger 
relative,  the  Sallow  Kitten  is  really  a  pretty  Moth.  The 
upper  wings  are  greyish  white,  traversed  by  a  number  of 
black-grey  streaks  arranged  as  seen  in  the  illustration,  one  or 
two  of  them  being  accompanied  by  a  line  of  yellow.  The 
lower  wings  of  the  male  are  pure  white,  clouded  with  grey  and 
having  a  few  blackish  spots,  while  those  of  the  female  are 
mostly  dusky.  The  thorax  is  coloured  like  the  upper  wings, 
and  is  crossed  transversely  by  three  bars  of  black  and  yellow. 
)  The  larva  is  jbtqied  and  coloured  very  much  like  that  of  the 
Puss  Moth,  but  may  be  recognised  by  the  shape  of  the  body 
with  its  deeply  forked  end.  When  the  larva  is  full-fed,  it 
spins  a  cocoon  much  like  that  of  the  Puss  Moth,  and  the 
perfect  insect  appears  in  June. 

On  Woodcut  LII.  Fig.  2,  is  drawn  a  Moth  which  in  the 
perfect  state  does  not  attract  much  attention,  but  which,  as  a 
larva,  is  one  of  the  most  extraordinary  beings  that  England 
possesses.  In  £Etct,  supposing  that  the  creature  were  not  known, 
no  artist  would  dare  to  figure  so  bizarre  an  object ;  for  if  he  did 
so,  all  the  entomologists  would  be  in  arms  against  him,  and 
say  that  such  a  creature  could  not  possibly  exist. 

The  shape  and  markings  of  the  insect  can  be  seen  by  refer- 
ence to  the  illustration,  and  as  the  wings  are  merely  grey- 
brown  marked  with  a  darker  tint,  they  need  not  be  described 
in  detail.  The  figure  represents  a  male.  The  female  is 
similarly  coloured,  but  is  larger,  and  her  antennse  are  thread- 
like and  without  the  feathering. 

Now  we  come  to  the  larva,  which  is  shown  at  Fig.  a  of  the 
same  illustration.  The  three  remarkable  characteristics  of  this 
larva  are  the  enormously  long  legs,  so  unlike  the  short,  feeble 
legs  of  most  caterpillars ;  the  high  and  pointed  humps  of  the 
middle  segments,  and  the  enormously  developed  thirteenth,  or 
last  segment,  with  its  double,  club-shaped  horns. 

The  attitude  in  which  it  is  represented  is  that  which  it 
assumes  when  at  rest.  The  colour  is  reddish-brown,  profusely 
spotted  with  minute  dots  of  a  paler  hue,  and  there  are  two 
slight  blackish  stripes  along  the  back,  and  a  grey  stripe 
between  them.  There  are  also  a  few  black  marks  on  the  sides 
of  the  body.     This  extraordinary  caterpillar  feeds  on  oak  and 
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beech,  and,  when  it  is  full-fed,  which  occurs  about  the  end  of 
September,  it  spins  together  several  leaves,  and  within  them 
makes  its  cocoon.  At  the  beginning  of  winter  the  leaves  fall, 
but  the  habitation  which  the  caterpillar  has  made  is  so  formed 
that  it  protects  the  inmate  from  the  shock  of  the  fall,  which, 
however  is  but  slight,  as  the  dry,  withered  leaves  and  enclosed 
cocoon  are  very  light,  and  only  come  fluttering  gently  to  the 
ground.  The  perfect  insect  appears  in  June.  It  is  hot  a  common 
Moth,  and  is  never  found  in  the  northern  partis  of  England. 

The  scientiflc  name  of  this  insect  is  Stauropus  fagi^  and  its 
popular  title,  the  Lobster  Moth.  Both  names  refer  to  the 
caterpillars.  The  word  Stauropus^  or  stake-footed,  refers 
to  the  great  length  of  the  legs,  which  almost  look  as  if  they 
were  slender  sticks  projecting  from  the  larva  ;.  and  the  name  of 
Lobster  Moth  is  given  to  it  because  the  larva  is  thought  to 
resemble  a  lobster  rather  than  an  ordinary  caterpillar,  the 
uplifted  and  enlarged  last  segment  doing  duty  for  the  claw. 

The  very  common  and  really  handsome  Moth,  the  Buff-tip 
{Pygcera  bucephala)  is  drawn  on  Woodcut  XLVII.  Fig.  1, 
page  439.     The  figure  represents  a  male  with  its  wings  spread. 

The  upper  wings  of  this  Moth  are  beautifully  coloured  with 
various  shades  of  grey,  crossed  with  bars  and  bands  of  different 
bro¥ms,  mixed  here  and  there  with  ochreous  yellow,  and 
taking  a  slight  purplish  gloss  along  the  costal  margin.  At  the 
tip  of  each  wing  is  a  large  buff  blotch,  marked  off  from  the 
rest  of  the  wing  by  two  dark-brown  lines  enclosing  a  grey  line 
between  them.  The  buff  blotch  has  on  it  a  few  maikings  of 
deeper  hue.  The  hind  wings  are  paler  greyish  ochre,  and  the 
whole  of  the  under  surface  is  of  the  same  colour,  with  the 
exception  of  a  dark  bar  crossing  the  lower  wings  diagonally, 
and  a  dark  hind  margin  to  the  upper  wings.  The  thorax  is 
large,  covered  with  dense,  gold-coloured  down,  and  nearly 
^^onceals  the  head. 

When  at  rest,  this  Moth  presents  a  very  curious  aspect. 
The  wings  are  pressed  against  the  body  which  they  cover,  the 
two  yellow  spots  at  their  tips  exactly  balancing  at  one  end  the 
yellow  thorax  at  the  other.  The  large  thorax  itself  looks  very 
much  like  a  head,  and  on  that  account  the  specific  name  of 
bucephald,  or  *  bull-headed,'  has  been  given  to  the  insect.    In 
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consequence  of  the  peculiar  aspect  of  the  quiescent  attitude, 
the  Buff-tip  Moth  often  escapes  observation,  as  most  persons 
would  mistake  it  for  a  piece  of  dried  stick. 

The  caterpillar  feeds  upon  the  lime,  the  elm,  the  hazel,  and 
one  or  two  other  trees,  and  often  does  considerable  damage.  It 
is  semi-social  in  its  habits,  and,  though  plentiful,  is  not  often 
seen  until  full-fed,  in  consequence  of  its  peculiar  idiosyncrasies. 
The  eggs  are  laid  in  batches,  sometimes  as  many  as  sixty  in 
number,  on  the  upper  part  of  a  leaf,  and  when  hatched,  the 
little  caterpillars  belonging  to  each  brood  remain  together,  and 
feed  on  the  upper  surface  of  the  leaf.  After  their  first  change 
of  skin,  they  break  up  into  six  or  seven  small  companies,  and 
each  company  remains  together  until  the  change  into  the 
pupal  state  is  at  hand.  As  they  become  larger  they  make 
their  way  to  the  topmost  branches,  where  they  work  great 
havoc  among  the  leaves,  often  leaving  bough  after  bough 
completely  denuded  of  foliage. 

When  full-fed  they  separate,  and  each  caterpillar  makes  its 
way  down  the  tree,  and  starts  off  on  its  travels  in  search  of  a 
resting-place  in  which  it  can  pass  its  pupal  state  of  existence. 
Being  very  nimierous  and  very  conspicuous,  these  caterpillars 
are  familiar  to  most  residents  in  the  country.  They  go  reso- 
lutely in  their  search,  making  their  way  over  everything  in 
their  path,  utterly  careless  of  observation.  In  some  places 
they  are  so  numerous  that  they  become  a  positive  nuisance, 
and,  indeed,  I  do  not  know  any  creature  which  has  a  greater 
talent  for  getting  in  the  way. 

Towards  tlie  beginning  of  August  these  caterpillars  begin  to 
show  themselves,  and  anyone  who  wishes  to  rear  the  Moth  from 
tlie  caterpillar  may  procure  as  many  as  he  likes.  liast  year 
(1870)  they  grievously  offended  tidy  housekeepers  by  their 
intrusion.  It  was  hardly  possible  to  set  foot  outside  the  door 
without  crushing  one  or  two  of  them  on  the  white  door-step, 
and,  not  content  with  infesting  the  steps  and  paths,  they 
crawled  into  the  houses,  and  travelled  over  carpets  and  oil- 
cloths as  determinately  as  if  they  had  been  traversing  the 
fields.  When  at  last  they  have  suited  themselves  with  a  spot 
which  seems  to  them  a  favourable  one,  they  throw  off  the  last 
caterpillar  skin,  and  change  into  smooth  brown  pupae.  These 
pupiB.  are   wonderfully  hardy,  enduring  the   frost   of  winter 
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without  the  least  protection,  and  emerging  iti  the  perfect  state 
in  the  early  summer  of  the  following  year.  Pupae  so  exposed 
are  naturally  liable  to  destruction.  Uncounted  thousands  are 
eaten  by  birds,  and,  indeed,  were  it  not  for  the  destruction  that 
awaits  the  larger  proportion  of  the  larvae  as  they  travel  in 
search  of  resting-places,  and  the  havoc  that  is  made  among 
them  in  the  pupal  state,  their  armies  would  be  so  enormous 
that  scarcely  a  forest  tree  would  survive  their  ravages. 

The  colour  of  the  caterpillar  is  yellow,  covered  with  a 
number  of  short  longitudinal  black  bars  arranged  in  nine  rows, 
as  seen  at  Woodcut  XLVII.  Fig.  a.  The  pupa  is  remarkable 
for  the  doubly  forked  apparatus  at  the  end  of  the  tail. 

Next  comes  a  family  of  Moths  called  Notodontidae,  or  Tooth- 
backs,  because  the  backs  or  inner  margins  of  the  upper  wings 
are  toothed,  or  have  elevated  portions  along  the  inner  margins, 
from  which  they  derive  the  popular  name  of  Prominents.  As 
an  example  of  these  Moths  we  will  take  the  Ibon  Prominekt 
{Notodonta  dromedariu8\  the  male  of  which  is  shown  on 
Woodcut  LII.  Fig.  3. 

The  colouring  of  this  insect  is  very  simple.  The  ground  hue 
is  brown,  with  a  slight  purplish  tinge,  upon  which  is  a  broad 
rust-red  streak  and  two  small  pale  bars,  arranged  as  seen  in  the 
illustration.  The  outlines  of  all  the  markings  are  vague  and 
indistinct,  and  there  is  considerable  variation  in  different 
individuals.  The  lower  wings  are  greyish  brown,  with  a  dark 
spot  on  the  disc,  and  two  pale  and  ill-defined  bars. 

The  caterpillar,  although  not  so  bizarre  in  appearance  as  that 
of  the  Lobster  Moth,  is  yet  a  very  quaint  and  odd-looking 
creature.  A  portrait  of  this  larva  is  given  at  Fig.  6  on  the  same 
Woodcut.  As  may  be  seen  by  reference  to  the  figure,  the  head 
is  comparatively  large,  and  the  second  and  third  segments  are 
so  small  as  to  form  a  sort  of  neck.  From  the  fifth  to  the  ninth 
segments  the  back  is  humped.  The  colour  is  rather  pretty, 
being  green  more  or  less  tinged  with  yellow,  and  marked  with 
a  very  deep  purple-brown.  There  are  other  markings,  but  the 
shape  of  the  larva  is  so  peculiar  that  minute  detail  is  not 
needed  for  its  identification. 

This  caterpillar  may  be  found  on  the  birch,  where  it  remains 
until  full-fed,  an  event  which  takes  place  somewhere  about  the 
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end  of  September.  It  then  descends  the  tree,  and  beneath  it 
spins  for  itself  a  slight  cocoon,  which  is  generally  screened  from 
observation  by  having  a  flEdlen  leaf  fastened  to  its  upper 
surface.  In  this  exposed  situation  it  changes  into  a  pupa,  and 
there  lies  until  the  following  June,  when  it  assumes  the  perfect 
form.  The  insect  is,  and  yet  is  not,  a  common  one.  Those 
entomologists  who  have  not  yet  learned  to  look  behind  the 
scenes  of  Nature's  theatre  reckon  the  Iron  Prominent  to  be 
quite  a  rarity  ;  while  those  who  have  been  long  accustomed  to 
Uie  practical  study  of  insects  and  their  ways,  experience  no 
great  difficulty  in  obtaining  either  the  moth,  the  pupa,  or  the 
caterpillar,  and  in  consequence  consider  the  Iron  Prominent  as 
rather  a  plentiful  insect. 


We  now  come  to  one  of  the  largest  groups  of  British  Motlis, 
the  NocTU^  so  called  because,  as  a  rule,  they  are  exclusively 
night-fliers,  and  never,  except  by  accident,  appear  in  the  day- 
time. In  these  Moths  the  body  is  almost  always  stout  and 
thick,  as  is  the  thorax,  the  hairs  of  which  often  rise  nearly 
erect,  so  as  to  form  a  sort  of  crest.  Generally  these  Moths  hide 
themselves  by  day,  taking  advantage  of  crevices  in  walls,  the 
bark  of  trees,  old  posts,  palings,  and  invariably  selecting  those 
which  best  harmonise  with  the  colour  of  their  closed  wings. 
So  close  is  often  the  resemblance  between  the  colour  of  the 
insect  and  that  of  the  object  on  which  it  rests,  that  even  the 
most  experienced  and  keenest  entomologists  often  find  them- 
selves deceived,  and  have  only  detected  the  well-disguised 
insect  when,  by  an  accidental  touch,  they  have  forced  it  to  take 
flight.  Even  those  species  which  have  their  imder  wings 
adorned  with  beautiful  colours,  have  almost  invariably  their 
upper  wings  plainly  mottled  with  brown,  grey,  black,  and  dun, 
so  that  when  they  are  at  rest  the  splendid  under  wings  are 
concealed,  and  their  glories  veiled  by  the  sombrely  tinted 
upper  pair.  Many,  in  fact,  most  of  them,  have  both  pairs  of 
wings  coloured  in  the  simplest  and  least  imposing  manner,  not 
even  having  any  bold  black,  white,  or  brown  markings  on 
either  pair  of  wings.  Consequently,  when  a  number  of  Noctuae, 
which  are  of  about  the  same  size,  are  collected,  it  is  a  very 
difficult  matter  to  refer  them  to  their  proper  positions,  and 
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even  the  most  skilful  of  entomologists  is  forced  to  refer  to  his 
books  before  he  can,  with  any  confidence,  assign  to  some  dzty 
or  a  hundred  Noctuse  their  exact  names. 

As  they  mostly  fiy  by  night,  and  are  always  attracted  by 
light,  these  Moths  form  the  greater  number  of  those  which  are 
captured  by  the  familiar  and  most  efficacious  process  of 
*  sugaring.'  This  process  may  be  briefly  explained.  The 
intending  sugarer  mixes  together  the  roughest  and  coarsest  of 
sugar — *  foots  'as  it  is  called — with  water  or  beer,  and  boils 
them  together.  I  believe  that  water  is  quite  as  efficacious  as 
beer.  He  may  then  cork  it  up  tightly  in  bottles,  and  keep  it 
until  he  wants  to  use  it* 

On  some  dark,  calm  evening — the  latter  attribute  being 
absolutely  necessary — the  entomologist  pours  a  sufficiency  of 
the  mixture  into  a  basin,  adds  a  few  spoonfuls  of  new  rum,  and 
steeps  in  it  ten  to  sixteen  pieces  of  old  rag.  When  the  rags 
are  thoroughly  soaked,  he  removes  them,  allows  the  super- 
fluous moisture  to  drip  from  them,  puts  the  saturated  rags  into  a 
tightly  closed  vessel,  and  pours  the  rest  of  the  sweet  liquid 
into  the  bottle,  in  readiness  for  the  next  occasion. 

Provided  with  a  number  of  pill-boxes,  the  ordinary  net, 
pins,  forceps,  and  other  entomological  paraphernalia,  the  col- 
lector further  adds  a  dark  lantern — not  a  '  bull's-eye ' — a  box 
of  matches,  and  a  small  bottle  of  chloroform,  or,  in  default 
thereof)  a  *  laurel-bottle,'  in  which  the  pounded  laiu*el  leaves 
are  made  up  into  little  packets  about  as  wide  as  a  sixpence  and 
as  tliick  as  a  penny.  Arrived  at  a  spot  where  there  ai:e  plenty 
of  trees,  the  collector  lights  his  lantern,  takes  the  saturated 
rd<i^  from  the  box,  and  pins  them  upon  the  tnmks  of  trees, 
taking  care  to  arrange  them  as  nearly  as  possible  in  a  circle,  so 
as  to  concentrate  the  odour  of  the  sugar  and  rum.  When  he 
has  pinned  up  the  last  piece  of  rap;,  he  sees  that  his  apparatus  is 
all  in  good  order,  and  slowly  goes  round  his  former  track, 
always  taking  care  to  throw  the  light  of  the  lantern  on  the  rags. 

Should  the  night  be  favourable,  an  extraordinary  sight 
presents  itself.  Hundreds  of  Moths  are  converging  upon  tlic 
spot  from  all  directions,  and  as  many  others  are  gathered 
round  the  sweet  mixture,  while  every  now  and  then  the  two 
roimd  eyes  of  some  large  Moth  glow  amid  the  darkness  like 
two  balls  of  fire.     Some  of  the  commoner  kinds  are  often  in 
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such  profusion  as  to  be  absolutely  annoying,  crowding  to  the 
sugar  in  multitudes,  and  quite  distracting  the  eye  of  the  col- 
lector from  the  Moths  which  he  wishes  to  take.  With  a  little 
practice,  however,  the  task  of  selection  becomes  a  tolerably  easy 
one,  and  there  are  few  nights  when  valuable  additions  may  not 
be  made  to  the  cabinet.  When  the  collector  has  made  the 
round  of  his  sugar  rags  often  enough,  he  unpins  them,  and 
puts  them  back  into  the  tin  box  ready  to  serve  for  another 
occasion.  This  plan  is  far  less  cmnbrous  than  the  old  method 
of  carrying  a  jar  of  sugar  and  beer  and  a  Inrush  wherewith  to 
spread  the  compound  on  the  trees. 

Most  of  the  pupae  of  the  Noctuas  undergo  their  changes 
beneath  the  surface  of  the  ground,  and  the  chrysalids  that  are 
found  by  the  collector  when  'digging  for  pup©'  generally 
belong  to  this  group  of  insects. 

Our  first  example  of  the  Noctuas  is  the  pretty  Peach- 
Blossom  Moth  {Thyatira  batis)^  which  is  represented  on 
Woodcut  Llir.  Fig.  3. 

This  veiy  pretty  Moth  has  received  its  popular  name  in 
consequence  of  the  colouring  of  the  wipgs.  The  upper  pair 
are  olive-brown,  decorated  with  four  large  and  conspicuous 
spots,  the  largest  being  at  the  base  of  the  wing,  and  one 
smaller  spot  on  the  inner  margin.  These  spots  are  lovely 
pink  in  the  middle,  surrounded  with  white,  and  each  of  them 
really  does  bear  some  resemblance  to  the  petal  of  a  peach- 
blossom.  A  few  bars  of  rose-colour  cross  the  brown  thorax.  Tlie 
body  is  brown,  and  has  a  small  crest  on  the  back  of  the  second, 
third,  and  fourth  segments.  The  beautiful  pink  colour  of  the 
spots  is  very  liable  to  fade,  unless  the  insect  be  very  carefully 
kept  in  the  dark.  Several  of  my  specimens  have  almost  lost 
their  lovely  pink  in  consequence  of  being  kept  in  a  badly 
constructed  cabinet.     The  Moth  is  tolerably  common. 

The  larva  of  this  insect  is  a  very  odd-looking  creature, 
as  may  be  seen  by  reference  to  Fig.  a  on  the  same  Woodcut. 
Its  colour  is  warm  chestnut-brown  mottled  with  grey,  and  tlie 
surface  has  a  velvety  aspect.  One  peculiarity  in  this  cater- 
pillar is  that  it  seems  to  make  no  use  either  of  its  true  legs  or 
of  the  claspers  at  the  end  of  its  body,  but  clings  to  its  food 
plant  by  means  of  the  claspers  of  the  middle  of  the  body. 
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The  largest  hump  is  that  of  the  third  Rcgmcnt,  and  it  ie 
furnished  at  the  top  with  a  cleft  projection.  This  curioue 
larva  can  be  found  on  the  common  bramble,  and  is  in  beat 
condition  about  the  end  of  August,  or  beginning  of  September, 
when  it  is  full-fed,  and  about  to  *  spin  up.*  When  it  finally 
ceases  to  feed  it  spins  a  slight  cocoon,  which  it  fastens  among 
the  leaves,  changes  into  the  pupal  8tat«,  and  makes  its  appear- 


I.  Diphtltcra  Ockiti. 


atice  an  a  Moth  in  tlic  ensuing  summer.  This  pretty  Moth 
used  to  be  very  plentiful  about  Oxford  when  I  was  collecting 
there.     It  belongs  to  the  family  Trifidse. 

Next  comes  an  example  of  thcBomtiycoidif  —  a  ^[oth  quite  as 
beautiful  as  the  preceding  insect,  but  with  n  different  style  of 
beauty.  It«  scientific  name  is  I}ij/ht!iera  Orion,  and  its  pop\iIar 
title  the  Scarce  Merveil  do  JoitR,    See  Woodi^ut  LIII.  Fig.  4. 

The  colour  of  the  upper  wings  is  very  remarkable.     The 
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ground  hue  is  bright  green,  across  which  four  piu'e  white 
stripes  are  drawn  longitudinally,  and  three  black  jagged  bars 
transversely.  The  two  middle  white  stripes  are  the  widest,  the 
two  others  being  quite  narrow,  one  running  close  to  the  costal 
margin  of  the  wing,  and  the  other  equally  close  to  the  hind 
margin.  The  hind  margin  is  edged  with  a  row  of  spots  having 
the  centre  white  and  the  exterior  black.  The  head  is  green, 
like  the  upper  wings,  and  the  thorax  is  green  in  the  middle, 
black  in  front,  and  black  and  pale  green  behind.  The  lower 
wings  are  smoky-grey,  and  with  a  dark  spot  on  the  disc,  and  a 
few  white  lines  at  the  anal  angle. 

The  caterpillar  is  a  very  pretty  larva,  blue-black  on  the  back, 
and  adorned  with  orange  and  pale  yellow  on  the  sides.  It  has 
been  known  to  feed  both  on  birch  and  oak,  and  Mr.  Crewe,  who 
reared  some  of  these  insects  from  the  egg,  thinks  that  the 
caterpillar  feeds  alternately  on  oak  and  birch,  passing  from  one 
to  the  other  at  will.  I  scarcely  see  how  this  can  be  the  case, 
as  oak  and  birch  trees  are  not  always  in  proximity  to  each 
other,  and,  unless  their  branches  actually  touched,  it  is  difficult 
to  see  how  the  larva  could  pass  from  one  tree  to  another.  The 
pupa  forms  for  itself  a  cocoon  of  gnawed  wood,  and  the  perfect 
insect  appears  in  June.  It  is  a  rare  species,  but  has  been 
found  in  Kent,  the  New  Forest,  near  Ipswich,  and  one  or  two 
other  localities. 

The  Moth  which  is  represented  on  Woodcut  LIV.  Fig.  1,  is  an 
instance  of  an  insect,  which  was  once  plentiful,  becoming  rare. 
Its  popular  name  is  the  Doubls-line,  and  its  scientific  title  is 
Leucania  turca.  It  is  an  example  of  the  group  Crenuinse,  and 
the  family  Leucanidae. 

The  colour  of  this  Moth  is  simple.  The  ground  hue  of  the 
upper  wings  is  brick-red,  very  much  like  that  of  red  blotting- 
paper,  but  rather  duller  and  browner,  and  across  them  are 
drawn  two  dark  brown  bars,  which  have  gained  for  the  insect 
its  popular  name.  In  the  middle  of  the  wing  is  a  small, 
curved,  white  spot.  The  lower  wings  are  pale  brown,  becoming 
reddish  on  the  margins. 

The  larva  feeds  on  wood  grasses,  and  is  mostly  to  be  foimd  in 
the  southern  parts  of  England,  especially  those  which  are  near 
the  coast.     The  Moth  appears  in  June. 
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On  the  same  Woodcut,  at  Fig.  3,  is  Bhown  the  too  common 
Cabbaqb  Moth  {Mameetra  braaaiccB). 

That  thiB  Moth  subserves  Bome  good  purpose  is  evident  from 
the  fact  of  its  existence,  but  what  that  purpose  may  be  is  not 
easy  to  discover.  It  may,  perhaps,  be  useful  id  keeping  dowti 
the  too  abundant  vegetation  in  wild  and  uncultivated  countries, 
and  eo  may  have  done  good  service  when  this  land  was  one  vast 
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hunting-ground,  and  ouv  predeoessora  used  flint  instead  of  steel, 
and  a  wash  of  woad  by  way  of  dress.  At  all  events,  it  is  very 
much  out  of  plaen  so  far  as  regards  civilised  society,  and  we 
could  well  spare  it  if  it  bad  been  improved  off  tlip  face  of 
creation,  in  company  with  the  wolf,  the  bciu',  and  the  beaver. 

The  cafcerpillar  of  this  Moth  in  one  of  the  most  voracious 
herl>-feeders  in  this  country.  It  cim  eat  almost  any  herb,  but 
prefers  those  w]iicb  belong  to  the  cublKige  trit)e.     As  for  those 
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"which  are  cultivated  with  «olid  masses  of  vegetation,  such  as 
the  summer-cabbage  and  the  broccoli,  this  larva  is  terribly 
destructive,  burrowing  through  and  through  the  very  heart  of 
the  vegetable,  and  leaving  behind  it  a  track  or  gallery,  filled 
with  the  watery  juices,  of  the  plant  apd  the  ejecta  of  the 
caterpillars.  For.  my  part,  I  have  seen  so  much  of  these 
abominable  beings  that.  I  have  not  for  many  years  ventured  to 
touch  a  ^  sunmier-cabbage.'  I  am  not  particularly,  fastidious, 
but  have  not  yet  brought  myself  to  appreciate  boiled  cater- 
pillars, and  rather  fancy  that  I  never  shall  accept  them  as  an 
article  of  food. 

It  is  quite  impossible  for  the  cook  to  extir]>ate  them  from 
the  cabbage,  no  matter  how  conscientiously  she  may  steep  it  in 
strong  salt  and.  water.  Those  caterpillars  which  are  merely 
liurking  between  the  leaves  are  dislodged  easily  enough,  and 
often  come  tumbling  out  in  such  numbers  that  the  cook  is 
persuaded  that  she  has  completely  ejected  them.  But,  deep 
within  the.  heart  of  the  cabbage,  sorely  grieved  indeed  by  the 
salt,  but  too  deeply  buried  to  make  their  escape,  are  sundry  of 
the  largest  and  best-fed  caterpillars,  which  are  eventually 
boiled  with  the  cabbage,  and  mostly  eaten  ignorantly  by  those 
who  partake  of  the  vegetable.  During  life  they  are  darker 
than  the  bright  green  of  the  leaf,  but  the  boiling  water  reduces 
leaf  and  caterpillar  to  a  very  similar  hue,  and  it  is  not  easy  to 
distinguish  the  one  from  the  other. 

The  colour  of  the  upper  wings  of  this  Moth  is  dark  greyish- 
brown,  mottled  variously  with  darker  brown  and  grey.  The 
lower  wings  are  paler  brown,  with  a  smoky  or  blackish  tint. 
The  caterpillar  is  exceedingly  variable  in  its  colours,  but  is 
generally  olive- brown  above  and  yellow  below,  and  on  the  back 
of  each  segment  is  a  blackish  triangular  mark  in  which  are  two 
white  dots.  Sometimes  the  body  is  pale  dusky-green  above 
and  below.  When  full-fed  it  descends  to  the  earth,  makes  a 
shallow  burrow  in  it,  and  changes  to  a  smooth  brown  clirysalis. 
Both  the  Moth  and  caterpillar  are  plentiful  through  the 
summer,  and  during  the  autumn  the  ground  may  be  nearly 
cleared  of  pupae  by  judicious  digging  and  hand-picking. 

The  family  of  the  Noctuidae  will  be  represented  by  three 
examples,  the  first  of  which  is  the  Turnip  Moth  (^Agrotia 
sef/etum),  which  is  drawn  on  Woodcut  LIV.  Fig.  2. 
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This  is  a  small  and  inconspicuous  Moth,  but  it  does  far 
more  damage  than  many  Moths  of  much  larger  size  and  more 
conspicuous  colouring.  The  larva  of  this  insect  is  to  turnips 
what  that  of  the  last-mentioned  insect  is  to  the  cabbage,  and 
with  this  di£ference,  that  whereas  the  Cabbage  caterpillar 
works  above  ground  and  may  be  detected  by  the  eye,  the 
Turnip  caterpillar  works  for  the  most  part  below  the  surface 
of  the  earth,  and  the  only  evidence  of  its  presence  is  the 
drooping  state  of  the  plant.  When  very  young,  it  feeds  upon 
the  leaves  of  the  turnip  and  many  other  plants,  such,  for 
example,  as  the  carrot,  or  some  flower,  and  in  that  stage  may 
be  removed  by  hand-picking ;  but,  when  it  grows  larger,  it 
descends  towards  the  earth,  fixes  upon  the  upper  portion  of 
the  root,  just  where  it  joins  the  stem,  and  there  gnaws  a 
groove  completely  round  the  stem,  the  entire  plant  often 
dying  from  the  injury.  It  grows  with  great  rapidity,  and, 
when  about  three-quarters  grown,  burrows  into  the  earth  and 
attacks  the  root  itself,  beginning  near  the  bottom,  burrowing 
deeply  into  it,  and  gnawing  large  hollows  in  it. 

These  caterpillars  are  only  too  fetmiliar  to  agriculturists. 
They  are  nearly  smooth,  grey-striped  more  or  less,  and  covered 
with  little  shining,  round  spots,  from  each  of  which  proceeds  a 
short  bristle.  As  a  rule,  the  gardener  cannot  mistake  in 
killing  every  brown-looking  caterpillar  that  he  finds  beneath 
the  ground,  for  it  is  sure  to  be  one  of  those  beings  that 
make  havoc  among  the  crops^  and  the  greater  because  their 
ravages  are  carried  on  out  of  sight.  It  is  principally  in 
search  of  these  destructive  caterpillars  that  the  rooks  frequent 
turnip-fields.  When  the  birds  are  seen  busily  digging  with 
their  powerful  beaks,  they  are  engaged  in  the  search  after 
the  turnip  caterpillar,  and  not  trying  to  eat  the  turnip 
itself. 

The  whole  history  of  this  Moth  is  a  very  interesting  one, 
but  our  space  is  diminishing  so  rapidly  that  we  must  pass  on 
to  other  insects. 

The  pretty  insect  which  is  shown  on  Woodcut  LIV.  Fig.  4, 
is  popularly  called  the  Lessbr  Broad  Border  {Tryphcena 
jantkma).  It  forms  one  of  a  group  called  the  Yellow  Under- 
wings,  because  the  ground  hue  of  their  lower  wings  is  bright 
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ochreoiis  yellow.  The  upper  wings  of  this  Moth  are  shining 
brown,  with  a  slight  purplish  gloss  when  viewed  in  a  side 
light.  The  purple  shows  best  by  placing  the  insect  with  the 
tip  of  the  wing  towards  the  light,  and  then  looking  at  it  from 
base  to  tip.  On  the  wing  are  drawn  a  number  of  waved  and 
indistinct  bands  of  chestnut,  and  there  is  a  decided  patch 
of  that  colour  on  the  costal  margin,  near  the  tip.  The  under 
wings  are  bright  orange  above,  with  a  brown  patch  at  the 
base,  and  a  broad,  waved  black  band  nearly  parallel  with  the 
hind  margin.  This  black  band  is  more  perceptible  on  the 
under  surface  of  the  wing. 

The  caterpillar  feeds  on  several  garden-flowers,  and,  like 
many  of  its  kin,  hides  itself  by  day,  and  only  comes  from  its 
place  of  concealment  at  night.  It  has  a  particular  fEuicy  for 
the  crown  or  top  of  the  root,  but  will  also  eat  the  leaves.  It 
is  dull,  greyish-yellow  in  colour,  with  some  pale  streaks  on  the 
side  and  eight  bold  black  spots  on  the  back.  An  outline 
of  this  larva  is  given  at  Fig.  a.  It  is  full-fed  at  the  end  of 
spring,  when  it  burrows  into  the  groimd,  and  there  changes 
into  a  brown,  smooth  chrysalis,  merging  into  the  Moth  state 
towards  the  end  of  siunmer. 

This  is  a  wonderfully  pretty  little  creature,  the  mottlings 
of  the  upper  wings  being  peculiarly  rich,  and  forming  an 
admirable  foil  to  the  bold  black  and  orange  of  the  under 
wings.  It  is  moderately  common  throughout  the  greater  part 
of  England.  My  own  specimens  were  taken  in  Oxfordshire, 
Wiltshire,  and  Kent. 

The  Larger  Yellow  Undbrwinq  {Tryjphama  pronvha)^ 
which  is  figured  on  Woodcut  LV.  Fig.  1,  is,  as  its  name 
implies,  considerably  larger  than  the  preceding  insect. 

Its  upper  wings  are  exceedingly  variable  in  colouring,  but 
are  always  of  some  shade  of  brown.  There  are  several  pale, 
narrow,  waving  bands  drawn  across  the  wing,  and  on  the 
upper  part  of  the  disc  a  large  kidney-shaped  black  spot  with 
a  pale  centre  and  a  chestnut  outline ;  there  is  also  a  small 
black  spot  near  the  tip.  The  under  wings  are  orange-yellow, 
but  not  so  richly  coloured  as  in  the  preceding  insect,  and 
parallel  with  their  hind  margin  is  a  bold  black  stripe,  broad 
above  and  narrowing  below  to  a  point.     There  is  a  very  slight 
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golden  streak'  on  ita  costal  margin.  Beneath,  it  ia  remarkable 
for  a  ehining  golden  stripe  that  runs  along  the  lower  edge  of 
the  upper  pair  of  winga,  the  gold  changing  in  some  lights  to 
prismatic  effects  of  green  and  blue. 

The  caterpillar  is  another  of  the  nocturnal  larvse.  It  feeds 
upon  the  crown,  stem,  and  heart  of  various  garden  plants, 
etipecially  favouring  lettuces  when  they  are  tied  up  to  blanch. 
The  colour  of  the  larva  is  as  variable  ae  that  of  the  perfect 


insect,  but  is  generally  some  shade  between  olive  green  and 
brown,  and  on  the  body  are   a  variety  of  brown  and  black 

streaks,  as  may  be  seen  by  its  portrait  at  Fig.  a.  It  is  a  very 
geneml  feeder,  and  there  are  very  fi.'w  garden  plants  or  vege- 
tables which  escape  its  jaws.  When  full-fed,  it  forms  a  kind 
of  rude  oval  cell,  and  therein  undergoes  its  transformation 
into  the  Moth.  Both  the  caterpillar  and  Moth  are  exceedingly 
common,  and  uiiiy  be  captured  in  any  numbers. 
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On  Plate  XVI.  Fig.  3,  is  seen  the  Moth  which  goes  by  the 
popular  name  of  the  Pink-babbbd  Yellow  {Xanthia  siUigo)^ 
This  insect  belongs  to  the  large  family  of  the  Orthosidse. 

This  is  of  a  brighter  hue  than  the  last-mentioned  insect, 
the  ground  colour  of  the  upper  wings  being  yellow.  It  is  for 
this  reason  that  the  generic  name  of  Xanthia,  or  Yellow, 
is  given  to  this  and  other  Moths  of  the  same  genus.  The 
markings  on  the  wings  are  purplish  brown,  and  the  hind  wings 
are  pale  brown,  taking  a  yellowish  hue  towards  the  hind 
margin.  There  is  a  good  deal  of  colour  about  the  body,  the 
head  and  the  front  of  the  thorax  being  dark  rust^red  with  a 
purple  gloss,  the  rest  of  the  thorax  yellow,  and  the  body  grey 
with  a  yellowish  tinge. 

The  larva  of  this  pretty  Moth  feeds  on  the  sallow,  and  the 
perfect  insect  appears  in  the  middle  of  autumn.  It  seems  to 
be  widely  spread,  though  not  very  plentiful. 

Passing  over  a  considerable  number  of  species,  we  come 
to  an  example  of  the  Hadenidse,  the  familiar  Angle-Shades 
{Phlogophora  Tneticuloaa),  which  is  shown  on  Woodcut  LV. 
Fig.  2. 

I  have  always  felt  a  great  predilection  for  this  insect, 
because  it  is  one  of  the  first  Moths  that  I  ever  reared.  I  had 
found  a  number  of  pupae  in  the  summer,  and  put  them  into 
a  small  box,  which  I  covered  with  stout  wire  gauze,  having  in 
those  days  some  hazy  idea  that  a  Moth  could  get  through 
muslin  or  linen.  I  had  also  made  up  my  mind  that  no  Moths 
could  emerge  until  the  following  year ;  and  my  astonishment 
was  extreme  on  finding  one  morning  a  fine  Angle-Shades 
Moth  clinging  to  the  wire  gauze,  and  shaking  out  its  newly- 
developed  wings.  Insignificant  as  is  such  an  incident  in  itself, 
it  often  forms  a  stand-point  in  life ;  and  such  was  the  case  with 
this  Moth,  the  development  of  which  under  my  own  eye 
inspired  an  interest  in  this  branch  of  natural  history  that  has 
never  been  and  never  will  be  forgotten. 

The  name  of  Angle-shades  is  given  to  this  Moth  on 
account  of  the  manner  in  which  the  wings  are  coloured.  The 
upper  wings  are  pale  grey,  tinged  either  with  ochreous  yellow 
or  olive  green.  In  the  middle  is  a  bold  marking,  shaped  much 
like  the  letter  V,  and  formed  of  several  shades  of  brown.    The 
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other  marks  of  the  wing  are  also  of  brown,  but  not  quite  so 
dark.  The  edges  of  the  hind  margins  of  the  upper  wings  are 
deeply  scalloped.  The  lower  wings  are  slightly  scalloped,  and 
are  of  a  pale  yellowish  grey  and  crossed  by  two  very  slight 
waved  bands  of  reddish  brown.  Towards  the  hind  margins 
they  are  suffused  with  a  slight  pinkish  tint.  The  thorax  is 
covered  with  long  hair,  which  in  front  stands  out  like  the 
double  ruff  of  £lizabetli's  time.  Then  comes  a  wedge-shaped 
ridge  in  the  middle  of  the  thorax,  and  then  two  rather  large 
tufts  at  the  back.  The  colour  of  these  tufts  is  soft  umber 
brown,  tipped  with  a  darker  and  warmer  brown. 

The  caterpillar  of  the  Anglenshades  is  represented  at  Fig.  6 
of  the  same  Woodcut.  Its  colour  varies  from  bright  green 
to  dark  olive  green  or  olive  brown,  profusely  sprinkled  with 
whitish  dots  not  very  well  defined.  There  are  three  greyish 
lines  along  the  body,  and  the  spiracles  are  white,  surrounded 
with  a  black  line.  It  feeds  on  various  herbs  and  flowers,  espe- 
cially groundsel  and  primrose,  and  is  full-fed  about  May,  when 
it  seeks  the  ground,  and  there  spins  a  very  slight  cocoon. 
There  are  two  broods  of  this  pretty  Moth— one  towards  the 
end  of  May,  and  the  other  at  the  end  of  autumn. 

The  specific  name  meticidosa  signifies  fearful  or  timorous, 
but  I  never  could  find  out  the  reason  for  giving  such  a  name 
to  the  insect.  The  Angle-shades  is  not  a  whit  more  timorous 
than  Moths  in  general,  and  though  it  has  no  distinctive 
boldness,  it  certainly  has  no  distinctive  timidity. 

On  Woodcut  LV.  Fig.  3,  is  represented  the  Moth  which  is 
appropriately  called  the  Burnished  Brass  {Pluaia  chrysitis)^ 
in  consequence  of  the  metallic  colouring  of  the  wings.  The 
specific  name  of  chryaitia^  or  gilded,  is  given  to  it  for  the 
same  reason.  This  insect  belongs  to  another  family  of  the 
NoctuaB,  namely,  the  Quadrifidao  or  Plusidae. 

The  colour  of  the  upper  wings  is  bright  golden  green,  which 
must  be  seen  in  a  side  light  before  its  beauty  can  be  properly 
distinguished.  There  is  a  large  and  nearly  triangular  blotch 
of  brown  on  the  middle  of  the  wing,  the  base  of  the  triangle 
resting  on  the  costal  margin,  another  patch  of  the  same  colour 
at  the  base,  and  a  third  on  the  inner  margin,  just  below  the 
large  triangular  patch.      These  two  often  coalesce,  as  is  the 
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case  with  the  specimen  now  before  me^    The  hind  wings  are 
greyiah  brown,  and  so  is  the  body; 

The  caterpillar  is  green,  with  a  row  of  white  dots  under  th6 
spiracles,  a  white  streak  above  them,  and  six  white  marks  on 
the  back  of  each  segment.  It  assumes  a  curious  attitude  when 
at  rest,  the  front  of  the  body  being  bent  upwards,  so  that  the 
caterpillar  only  holds  to  its  food-plant  by  its  claspers*  Therd 
are  two  broods  of  the  Burnished  Brass  Moth  in  the  year— one 
in  the  early  summer,  and  the  other  in  the  middle  of  autumn. 
It  feeds  on  several  plants,  such  as  the  common  white  dead- 
nettle,  and  even  the  stinging-nettle. 

The  Moth,  when  preserved,  is  very  liable  to  *  grease,'  which 
will  sometimes  affect  it  to  such  a  degree  that  a  whole  row 
of  Moths  will  be  deprived  of  their  beautiful  metallic  lustre, 
the  wings  becoming  almost  imiformly  brown,  with  a  sort  of 
rusty  red  hue,  in  the  place  of  the  gold-green  which  formerly 
adorned  them.  In  such  a  case,  the  only  plan  is  to  saturate  the 
insect  with  benzole,  by  dropping  it  on  the  thorax,  and,  when  it 
is  completely  steeped,  even  to  the  tips  of  the  wings,  in  that 
useful  but  mal-odorouB  liquid,  to  let  it  dry  in  a  strong 
draught.  The  most  effective  mode  of  doing  this  is  to  open  a 
window  about  an  inch  and  a  half,  pin  the  insect  under  th6 
window,  and  then  leave  the  door  open.  In  the  winter  time, 
the  fire  will  cause  sufficient  draught.  The  Moth  should  be 
fixed  with  its  head  pointing  to  the  interior  of  the  room,  so 
that  the  in-rushing  air  may  blow  up  the  downy  plumage  of  the 
body  and  prevent  it  from  being  plastered  down,  as  often  is  the 
case  if  this  precaution  be  not  taken. 

To  the  same  pretty  genus  belong  several  other  well-known 
Moths,  such  as  the  Silver  Y  {Pltisia  gam/ma)^  so  easily  recog- 
nised by  the  bright  silver  mark  in  the  middle  of  the  upper 
wings,  closely  resembling  the  English  letter  Y  or  the  Greek 
letter  gamma  (7).  Then  there  is  the  Beautiful  Golden  y 
(JPluaia  pulchrmd),  the  upper  wings  of  which  have  a  Y-like 
mark  of  burnished  golden  scales,  and  below  it  a  round  spot  of  the 
same  colour.  Another  of  these  Moths  is  the  Gold  Spangle 
{Fltbaia  bractea),  in  which  the  upper  wings  have  on  the  disc  a 
moderately  large  and  nearly  square  spot,  which  looks  as  if  a 
patch  of  gold-leaf  had  been  placed  on  the  wing,  and  brilliantly 
ibumished.       .  .  •       . 
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If  the  reader  will  refer  to  Woodcut  XLVIII.  on  page  449, 
and  Fig.  1,  he  will  see  a  portrait  of  the  well-known  HbraIiD 
Moth  {Oonopteryx  l^atrix)^  our  only  British  representative  of 
the  family  Q-onopteridse. 

Even  were  not  the  colour  of  this  insect  so  conspicuous,  it 
could  at  once  be  identified  by  the  shape  of  its  upper  wings, 
the  hinder  margins  of  which  are  deeply  cut  and  scalloped,  very 
much  like  those  of  the  Comma  Butterfly,  which  has  been  de^ 
scribed  on  page  397.  The  colour  of  the  upper  wings  is  soft 
brown-grey,  with  a  downy  surface,  and  slightly  powdered  with 
rust-red.  On  the  middle  of  the  wing  is  a  broad  dash  of  bright 
rust-red  reaching  as  far  as  the  base,  and  having  a  tiny,  but 
conspicuous  spot  of  pure  white  in  its  middle.  Parallel  with 
the  hind  margin  a  whitish-grey  line  runs  across  the  wing  and 
has  a  narrow,  pale  brown  streak  accompanying  it.  The  front 
of  the  thorax  is  furnished  with  a  ru£f  of  long,  soft  down,  of 
the  same  rust*red  as  that  of  the  wing.  The  rest  of  the  body 
and  the  lower  wings  are  greyish-brown.  The  caterpillar,  which 
is  shown  at  Fig.  a,  is  green,  with  a  narrow  grey  streak  along 
the  sides.  It  feeds  on  the  Sallow,  and  when  full-fed  spins  a 
2ocoon  within  two  or  three  of  the  leaves,  which  it  draws  together 
with  silk. 

The  popular  name  of  Herald  is  given  to  this  Moth  because 
it  appears  at  the  end  of  autumn,  and  is  supposed  to  be  the 
herald  of  the  coming  winter.  Though  feeding  in  the  open  air, 
it  has  a  singular  predilection  for  the  habitations  of  man,  and 
contrives  to  make  its  way  into  stables,  outhouses,  and  even  into 
houses  that  are  inhabited.  It  is  one  of  the  commonest  of  the 
many  window  Moths,  and  often  causes  great  consternation 
among  thrifty  but  ignorant  housewives,  who  think  that  it  has 
come  for  the  purpose  of  eating  their  woollen  clothes,  their  furs, 
and  their  feathers,  and  that,  as  it  is  so  much  larger  than  the 
common  Clothes  Moth,  it  will  eat  so  much  the  more.  The 
name  of  Gonoptera,  or  Angle-winged,  refers  to  the  bold 
scalloping  of  the  upper  wings. 

Mr.  Newman  remarks  that  these  Moths  often  make  up  their 
minds  to  hibernate  almost  inmiediately  after  they  have  passed 
from  the  pupal  shell,  and  that  in  that  case,  when  they  have 
settled  in  a  house,  they  remain  in  the  same  spot  until  the  fol- 
lowing spring,  passing  the  whole  of  the  time  in  a  state  of 
torpidity. 
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Just  as  one  group  of  Moths  is  popularly  termed  the  Yellow 
Underwings,  so  is  another  termed  the  Bed  Underwings,  the 
ground  colour  of  their  lower  wings  being  brilliant  red* 

The  first  of  these  splendid  insects  is  the  Bed  llNDSBWiNa 
{CatoccUa  nupta)^  which  is  represented  on  Woodcut  XLVIII. 
Fig.  2.  This  is  one  of  the  largest  and  handsomest  of  the  group, 
though  its  colours  are  not  quite  so  brilliant  as  that  of  another 
species  which  will  be  presently  mentioned. 

The  upper  wings  are  grey  with  a  slight  yellowish  tint,  and 
profusely  covered  with  waved  bars  and  other  marks  of  black, 
nearly  every  such  mark  being  accompanied  by  a  grey  bar  of 
similar  shape.  The  under  wings  are  red,  diversified  with  two 
black  bars,  one,  a  very  broad  one,  parallel  to  the  hind  margin, 
and  another,  a  comparatively  narrow  and  much  curved  bar, 
running  across  the  middle  of  the  wing.  Beneath,  the  upper 
wings  are  white,  crossed  by  three  broad  black  bars,  and  the  lower 
wings  are  similarly  coloured,  but  warming  into  light  red  towards 
the  inner  margin,  and  having  two  bars  across  them. 

The  caterpillar  is  grey  in  colour,  not  unlike  the  hue  of  the 
upper  wings  of  the  perfect  insect,  and  sometimes  has  two  black 
waved  stripes  on  the  back.  I  never  saw  this  caterpillar,  but 
Mr.  Newman's  accoimt  of  its  habits  is  so  admirable  that  I 
transfer  it  to  these  pages : — 

'  It  feeds  on  the  Crack  Willow  {SaUx  fragilis),  and,  when 
closely  adherent  to  the  bark,  is  almost  impossible  to  detect.  I 
have  sometimes  found  it  by  passing  my  hand  gently  over  the 
surface  of  the  bark  about  a  foot  below  the  branches  of  a  pollard 
willow,  when  its  cold,  soft  feel  at  once  betrayed  it.  It  spins  a 
network  cocoon  among  the  leaves,  or  in  a  crevice  of  the  bark 
about  Midsummer,  and  changes  to  a  smooth  chrysalis  covered 
with  a  purple  bloom.' 

The  perfect  insect  appears  about  August ;  and,  though  it 
may  be  common,  it  is  not  often  seen,  owing  to  its  mode  of 
concealment.  It  carries  into  its  perfect  state  one  of  its  cater- 
pillar habits,  and  has  a  way  of  settling  on  the  trunks  of  willow 
trees  and  closing  its  wings.  In  this  position  the  splendid  r^d 
under  wings  are  completely  hidden  by  the  sombrely  tinted 
upper  pair,  which  so  exactly  resemble  the  colour  of  the  bark 
that,  even  when  the  Moth  is  pointed  out,  very  few  can  dis- 
tinguish it,     I  well  remember  the  first  time  of  discoveidng  one 


4B6*  INSECTS  AT  HOME. 

of  these  beautiful  Moths.  I  was  going  to  bathe  in  the  river 
Cherwell,  near  Oxford,  a  river  which  is  bordered  with  willows. ' 
I  happened  to  place  my  hand  on  the  trunk  of  one  of  the  wil- 
Idws,  when  out  bounced  a  grand  Red  Underwing,  startling  me 
as  much  as  a  novice  in  shooting  is  startled  by  his  first  pheasant.  * 
I  afterwards  foimd'  that  the  Moths  were  tolerably  plentiful  xipon 
these  trees.  .     : 

The  generic  name  Catocala  is  formed  from  the  Greek,  and 
signifies- something  which  is  beautiful;  beneath.     The  name  has 
been  given  to  these  insedts  because  their  chief  beauty  lies,  in 
the  under  wings,  which  are  hidden  beneath  the  upper  pair  when. 
the  Moth  is  at  rest.  ».      , 
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On  the  Frontispiece  may  be  seen  a  portrait  of  a  smaller  but. 
more  richly  coloured  species,  called  the  LiaHT  Crimson  Under-^ 
WING  {Catocala  j/t'omisaa). 

In  this  fine  Moth,  the  upper  vdngs  are  colouried  much  like 
those  of  the  preceding  species,  but  the  marblings:  are  much- 
richer  and  more  clearly  defined,  and  on  the  middle  of  the  wing 
there  is  a  decided  ochreous  tinge»  There  is  considerable: 
variation  in  the  aforesaid  markings.  The  ground  colour  of 
the  lower  wings  is  crimson,  with  a  very  broad  black  band 
following  the  hind  margin,  and  a  narrow  band  crossing  the 
middle,  and  almost  angular  in  its  form. 

The  caterpillar  feeds  on  the  oak,  and  is  greenish-grey  in  colour, 
and  covered  with  tubercles  of  a  warmer  hue.  '  It  is  full-fed  in 
June,  and  spins  a  web  among  the  leaves,  appearing  as  a  perfect 
insect  in  a  month  or  so.  This  is  not  nearly  so  common  an 
insect  as  the  Red  Underwing,  but  has  been  found  in  most  of 
the  southern  counties  of  England,  the  New  Forest  being  noted 
as  its  best  locality. 

To  the  same  genus  belongs  that  magnificent  insect  which  iS  so 
very  common  in  France  and  so  very  rare  in  England,  the  Clifden: 
Nonpareil  {Catocala  fraxini).  This  Moth  can  at  once  be 
recognised  by  its  superior  size  and  the  colour  of  its  imder  wings, 
which  are  black,  with  a  broad  band  of  bluish  grey  drawn  through 
their  centre.  It  is  believed  by  many  practical  entomologists 
that  this  insect  does  not  rightly  belong  to  England,  but  that 
those  few  specimens  which  have  been  taken  within  the  limits 
of  our  island  have  been  blown  across  the  Channel  from  their 
lefi^itimate  home  in  France. 


CHAFTEB  V. 
DELT0IDE8,  PYRALIDES,  AND  CRAMBITES. 

I  YEBT  much  regret  that  there  should  be  no  simpler  words 
which  can  be  substituted  for  those  which  head  this  chapter. 
There  are,  however,  none  whatever,  so  we  must  be  content  to 
use  the  terms  which  are  adopted  by  the  best  entomologists  of 
the  time.  Indeed,  the  only  group  of  which  it  is  even  possible 
to  form  a  simple  English  word  which  fully  expresses  the  cha- 
racter of  the  insects,  is  the  first,  which  literally  signifies 
Delta-like,  and  may  be  freely  translated  as  Delta-Moths,  be- 
cause when  the  insects  are  at  rest,  their  wings  assimie  a  shape 
which  bears  some  resemblance  to  the  Greek  letter  Delta  (A). 
All  the  above-mentioned  insects  are  small,  but  the  niunber 
of  species  is  enormous,  for  they  reckon  among  their  ranks 
more  species  than  all  the  groups  which  have  heretofore  been 
described.  As  is  the  case  with  the  Noctuae,  the  Moths  of 
each  group  bear  a  great  resemblance  to  each  other,  and 
much  afflict  the  mind  of  the  collector  by  their  prevailing 
similitude.  At  first,  the  collector  finds  himself  utterly  be- 
wildered, when  brought  in  contact  with  a  number  of  these 
Moths,  and  a  feeling  of  despair  seizes  upon  him.  He  feels  much 
as  if  a  flock  of  sheep  were  brought  before  him,  and  he  were 
required  to  distinguish  and  name  every  animal.  However,  re- 
membering that  a  good  shepherd  actually  does  know  by  sight 
every  sheep  in  his  flock,  and  that  his  eye  can  seize  upon  little 
points  of  difference  which  are  absolutely  invisible  to  the  un- 
initiated, he  sets  determinately  to  work,  and  after  a  little  while 
feels  that  he  is  beginning  to  make  his  way. 

First,  after  long  and  careful  examination,  he  picks  out  one 
individual,  and  succeeds  in  finding  the  points  in  which  it  differs 
from  its  fellows.  Having  done  this,  he  is  able  to  refer  it  to  its 
proper  place  in  the  list,  and  then  finds  but  little  difficulty  in 
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picking  out  any  other  specimens  that  belong  to  the  same  species. 
Half  his  task  is  now  over,  and  he  is  able  in  a  comparatively 
short  time  to  detect  in  the  other  Moths  those  distinctions  which 
his  predecessors  have  already  noticed,  and  by  means  of  which 
their  species  is  ascertained.  In  fact,  just  as  the  above-men- 
tioned shepherd  learns  to  know  by  sight,  and  even  by  name, 
every  member  of  a  large  flock  of  sheep,  which  to  the  eye  of  a 
stranger  are  exactly  alike,  so  does  the  entomologist  gain  the 
power  of  seeing  at  once  the  differences  that  exist  in  insects 
which  to  an  unaccustomed  eye  seem  to  have  no  marks  of  dis- 
tinction at  all. 

Onb  example  of  the  Deltoides  will  be  sufficient  for  our  present 
purpose,  and  we  will  select  the  Banded  8f(0TJT{Hypena  rostralis)^ 
which  is  represented  in  the  central  figure  of  Woodcut  LVI. 

This  is  one  of  the  Moths  which  have  received  the  popular 
name  of  Snouts  on  account  of  the  extremely  elongated  palpi, 
which  project  in  front  of  the  head  so  as  to  look  very  much  like 
a  proboscis.  The  antennsd  of  these  insects  are  simple  in  the 
females  and  tufted  in  the  males ;  their  bodies  are  slender  and 
furnished  with  a  tufb  on  the  first  segment. 

The  present  species  has  the  upper  wings  of  a  yellowish-brown, 
crossed  with  a  dark,  grey-edged  band.  It  is  a  common  Moth, 
and  one  of  the  earliest  to  appear  in  spring.  The  caterpillar  is 
long  and  slender,  hairy,  and  when  full-fed  spins  a  silken  web 
among  leaves  and  then  changes  into  a  long  and  slender  pupa, 
having  the  head  portion  much  elongated  in  order  to  contain 
the  *  snout '  or  elongated  palpi.  There  are  three  species  be- 
longing to  this  genus,  one  of  which,  called  par  eoccell&nce  The 
Snout  {Hypena  proboacidalis),  has  the  upper  wings  boldly 
hooked  at  the  tips;  and  another,  called,  by  a  remarkable 
collocation  of  words,  the  Beautiful  Snout  {Hypena  cra38ali8)j 
has  the  upper  wings  dark  brown,  with  a  pat-ch  of  creamy  white 
at  the  base,  and  a  rather  paler  border,  in  which  are  a  number  of 
little  black  spots,  each  surrounded  by  a  ring  of  cream-white. 

The  largest  and  the  finest  species,  named  The  Snout,  is  drawn 
on  Plate  XVII.  Fig.  1.  It  may  at  once  be  recognised  by  the 
peculiarity  which  has  already  been  mentioned,  namely,  the 
bold,  hooked  tips  of  the  upper  wings.  Their  colour  is  yellow- 
ish-brown, and  the  markings  are  dark-brown.   The  lower  wings 
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are  simply  pale-brown.  The  elongated  and  odd-looking  larva 
of  this  species  is  shown  at  Fig.  2  of  the  same  Plate,  Its 
proper  food  is  the  common  stinging-nettle. 


Next  come  the  Ptralidbs,  which  some  authors  class  with 
the  preceding  insects.     They  include,  among  other  insects,  the 

LTI 


3.  Pyndifl  farinalU.  S.  Aglom  pingnlnalb. 

a.  Larva  of  HydrooMnpa  stagnaUB.  b.  Do.  in  its 


1.  Hypena  roatralia. 
4.  Bnnyihia  octomacalalia. 


Meal-Moths,  and  the  beautiful  group  of  Pearl-Moths,  so  called 
because  the  surface  of  their  wings  has  a  peculiar  sheen,  much 
resembling  that  of  mother-of-pearl. 

We  will  begin  with  the  small  group  scientifically  called 
Pulverulentae,  and  popularly  Meal-Moths,  because  their  larv^ 
feed  on  meal,  flour,  and  similar  food.  I  have  often  wondered 
what  such  larvae  fed  upon  before  men  discovered  the  cultivatioQ 
of  com,  and  the  process  of  grinding  it  into  flour.     They  must 
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have  Udd  upon  something,  and  yet  it  is  not  easy  to  conjecture 
what  that  something  was,  for  there  is  nothing  in  nature  analo- 
gous to  flour  or  meal. 

On  Woodcut  LVI.  Fig.  2,  is  shown  one  of  those  curious 
insect^  the  common  Meal-Moth  {PyraUa  farinalis).  In  these 
Moths  the  wings  have  a  gloss  on  the  sur£Eu^,  are  rather  long 
and  narrow,  and,  when  the  insect  is  at  rest,  fall  into  a  trian- 
gular form.  The  antennae  of  the  males  are  hairy  beneath, 
while  those  of  the  females  are  plain. 

This  very  pretty  little  Moth  has  the  upper  wings  dark  brown, 
variegated  with  yellowish  bars,  as  shown  in  the  illustration. 
The  figure  is  rather  magnified,  in  order  to  bring  out  its  mark- 
ings more  distinctly,  and  the  same  is  the  case  with  most, 
though  not  all,  of  the  remaining  Moths. 

Only  three  British  species  of  the  genus  are  known,  the  most 
familiar  of  which  is  the  Doubl£-Bab  Meal  Moth  {Py^raZis 
glaucindlis).  It  is  less  than  the  preceding  species,  and  is 
scarcely  so  pretty.  The  colour  of  the  wings  is  brown,  across 
which  are  drawn  two  bands  of  a  paler  hue. 

On  the  same  Woodcut,  at  Fig.  3,  is  drawn  the  too  fieimiliar 
Tabby  Moth  {Agloeaa  pinguincdia). 

The  Moth  is  rather  a  pretty  one.  Its  upper  wings  are  yel- 
lowish-brown, with  a  very  dark  and  nearly  black  patch  at  the 
base  of  each  wing,  and  a  broad  stripe  of  the  same  colour  run- 
ning parallel  with  the  hind  margin,  and  much  wider  above 
than  below.  A  narrow  white  streak  divides  the  dark  from  the 
lighter  portions  of  the  wing.  The  lower  wings  are  of  the 
same  pale  dun  as  the  upper  pair,  but  they  are  without  the 
dark  markings,  and  have  only  two  jagged  narrow  streaks  of 
white  near  them.  When  the  wings  are  expanded,  these  marks 
look  as  if  they  were  continuations  of  the  corresponding  marks 
of  the  upper  wings. 

This  may  almost  take  rank  as  one  of  the  Clothes  Moths,  as 
in  the  larval  state  it  feeds  on  old  and  greasy  clothing.  Grease, 
indeed,  seems  to  be  a  necessity  with  this  insect,  which  delights 
especially  in  old  horse-rugs  that  are  neglected  by  careless 
grooms.  The  specific  name  of  pingtdnalis  signifies  fatty  or 
greasy,  and  is  given  to  the  species  on  account  of  the  substances 
on  which  the  larva  feeds. 
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-  The  caterpillar,  which  does  the  wmcibiti,  is  &  1)r6wia  creature 
with  a  hard  and  homy  ekin,  mod  baYu^a  hc^  darker  than  the 
rest  of  the  body.  LOce  the  ordinary  Clothes  Moths,  it  does  not 
meddle  with  articIeB  that  are  either  in  common  use  or  that  are 
cafefbUy  aired  and  looked  after.  But,  should  a  groom  throw  a 
horse-rug  into  a  comiar,  and  let  it  lie -there  for  several- days,' 
tbe  larvse  of  the  Tabby  Moth  find  their  opportunity,  and  make 

8a4  havoc  with  the  cloth.     When  full-fed  the  larva  makes  a 

•  ••  -       .  «  ^ 

slight  cocoon,  and  therein  undergoes  its  transformations. 
.  This  genus  of  Moths  receives  the  name  of  Aglossa^  or  tdngiie-2 
less,  from  the  fact  that  the  maxillsa,  which  when  uiiitM'fonxK' 
the  proboscis  or  tongue,  are  almost  entirely  absent.!  'The  an-^ 
fennse  of  the  male  are  doubly  feathered.  Kke-'the  Meal-' 
Moths,  these  insects  are  found  abundantly  in  and!  about  out-^ 
hoiises.  There  is  only  one  other  British  species  6f  this  genus,- 
namely,  the  Small  Tabbt  {Agloaaa  cupredlia).  As  its  name^ 
fmplies,  this  is  a  smaller  species.  The  wings  are  of  a  Hght-"* 
Brown  colour,  and  across  them  are  drawn  some  indistinct  bamis^ 
of  coppery-brown.*  It*  is  as  common  as  its  larger  relative,' arid" 
the  larva  possesses  similar  habits.  '^       » 

Next  comes  an-  example  of  another  family,  the  Luridae  or' 
Ennychidse.  This  is  the  rare  and  conspicuous  White-Spot 
(En/ay chia  octornciealcdis)^  a  figiure  of  which  is  given  on' 
Woodcut  LVI.  Fig.  4.  In  this  genus  the  antennae  are  slender, 
and  long  in  proportion  to  the  insect,  and  the  palpi,  which' 
are  not  quite  so  long  as  the  head,  are  united,  so  as  to  form  a 
sort  of  beak. 

-  This  is  one  of  the  few  Pyralides  which  it  is  impossible  to 
mistake.  Both  pairs  of  wings  are  deep-black,  and  on-  each 
wing  are  two  whitish-yellow  spots  with  boldly  defined  outlines. 
The  hind  margins  of  the  wings  have  a  delicate  white  fringe, 
which  on  the  inner  margin  of  the  lower  wings  becomes* 
very  long  and  has  an  exceedingly  pretty  effect,  as  it  contrasts 
with  the. deep-black  of  the  wing  which  it  edges.  The  body  is 
black,  and  the  abdomen  has  each  segment  marked  by  a  very^ 
nJEirrbw,  but  verv  distinct  white  line,  scarcely  wider  than  if 
scratched  with  'a  needl6-p6int.  There  is  scarcely  any  differ-' 
erice  in  the  colouring. of  clither  surface,  except  that  on  the^ 
tower -wings  the  two  wiiiie  spots  coalesce.  
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This  singularly  pretty  little  Moth  has  been  found  in  most 
parts  of  England,  but  in  none  does  it  appear  to  be  common. 
The  specimen  from  which  the  above  description  is  taken  is 
from  my  Oxford  collection,  the  insect  having  been  captured  in 
Bagley  Wood.  I  had  at  one  time  four  or  five  of  the  White- 
Spot  Moth,  all  taken  in  the  same  locality. 

Now  we  come  to  a  very  extraordinary  creature* 

There  is  one  fEonily  of  Moths,  comprising  only  four  species, 
the  hirvo  of  which  are  dwellers  in  the  water,  thus  trespassing 
on  the  domains  of  other  orders  of  insects.  There  is  a  group 
of  Moths  popularly  called  China  Marks,  because  the  general 
character  of  the  surfjeuse  of  the  wing  and  its  markings  has  very 
much  of  a  porcelain  character  about  it»  The  typical  species 
is  Hydrocampa  stcignaUa^  In  all  these  Moths,  the  female  is 
considerably  larger  than  the  male,  and  is  rather  variable  in  her 
colouring,  so  that  the  older  entomologists  have  in  several  cases 
considered  the  sexes  as  forming  distinct  species.  The  male 
has  no  feathering  to  the  antennse,  and  the  palpi  are  short, 
close  together,  and  directed  upwards. 

The  Moths  are  pretty  little  creatures,  but  the  chief  interest 
of  the  insect  lies  in  the  larva,  which  has  a  mode  of  existence 
that  seems  quite  opposed  to  the  whole  character  of  the  Lepi<» 
doptera.  The  caterpillars  feed  upon  aquatic  plants,  and  in 
some  species  are  absolutely  sub-aquatic  themselves.  It  is 
evident  that  the  respiratory  apparatus  of  such  larvae  cannot  be 
fonned  like  that  of  ordinary  caterpillars,  which  breathe  atmo* 
spheric  air  through  spiracles  and  breathing  tubes.  Accord- 
ingly, these  larvae,  like  those  of  the  caddis,  the  May-flies,  and 
one  or  two  beetles,  such  as  the  whirliwig,  all  of  which  have 
been  described  in  the  course  of  this  work,  are  furnished  with 
gill-like  filaments  along  their  sides,  by  means  of  which  they 
extract  the  oxygen  from  the  water  just  as  fishes  do.. 

This  is  a  most  wonderful  fact,  and  almost  without  a  parallel 
in  entomology.  There  is  one  species  of  Ichneumon-fly,  called 
Agriotyjms  armatusy  which  is  so  far  aquatic  in  its  character 
that  it  crawls  down  the  sides  of  stones  and  water-plants  to  a 
considerable  depth,  evidently  for  the  purpose  of  laying  ita 
eggs  in  some  aquatic  larva»  It  really  seems  to  be  fond  of 
diving  for  its  Own  sake,  and  if  kept  in  an  aquarium  will  sub* 
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merge  iteelf  for  a  considerable  time,  the  appearance  of  a  hymen- 
opterous  insect  beneath  the  surface  of  the  water  being  most 
extraordinary,  and  always  exciting  the  admiration  and  surprise 
of  those  who  have  any  practical  knowledge  of  insects.  But, 
that  a  caterpillar  should  actually  pass  its  life  under  the  water 
is  still  more  contrary  to  all  preconceived  ojnnions,  and  the  idea 
of  a  water-caterpillar  is  not  one  whit  more  abnormal  than  that 
of  a  water-butterfly.  The  name  Hydrocampa  is  formed  from 
two  Greek  words,  literally  signifying  water-caterpillar,  and 
is  given  to  this  genus  of  Moths  in  consequence  of  the  aquatic 
life  of  the  larva. 

On  Woodcut  LVI.  Fig.  a,  is  drawn  one  of  these  larvaa,  being 
the  preliminary  stage  of  a  Moth  called  scientifically  Hydnv^ 
eampa  staffrudie.  This  larva  feeds  upon  the  common  duck- 
weed {Lemna).  It  does  not  crawl  freely  upon  this  vegetable, 
but  remains  submerged,  and  protects  itself  after  the  manner  of 
the  caddis,  which  it  so  closely  resembles  in  many  of  its  habits, 
by  means  of  a  case  constructed  from  the  epidermis  of  the  pond- 
weed  {Potamogeton).  From  the  under  surfiBuse  of  the  broad, 
floating  leaves  of  this  plant,  the  larva  strips  off  a  sufficiency 
to  form  a  kind  of  tent,  in  which  it  resides,  very  much  as  do 
the  caterpillars  of  several  British  Moths  with  the  leaves  of  the 
oak  and  other  trees.  At  Fig.  6,  is  seen  this  caterpillar,  with 
the  head  and  legs  just  protruding  from  its  case,  which,  being 
of  the  same  colour  as  the  aquatic  plants,  serves  for  conceal- 
ment as  well  as  for  protection. 

The  Moths  themselves  are  very  common,  and  can  be  taken 
in  plenty  on  the  banks  of  ponds  and  any  wet  places  where 
duck-weed,  pond-weed,  and  water-lilies  grow.  The  perfect 
insect  is  shown  on  Woodcut  LVII.  Fig.  1.  It  is  popularly 
known  as  the  Beautiful  China  Mabk,  and  well  deserves  its 
name.  The  ground  colour  of  the  wings  is  pearly-white,  and 
on  these  are  traced  a  number  of  soft  brown  lines,  the  most 
conspicuous  of  which  is  a  mark  near  the  tip  of  the  upper 
wings,  somewhat  resembling  the  letter  Y  ^^h  the  angle 
rounded. 

We  next  come  to  the  Pearl  Moths,  which  have  already  been 
casually  mentioned,  and  which  are  placed  in  the  genus  Botys. 
A  much  more  appropriate  and  withal  intelligible  name  was 
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suggested  by  Mr.  Stephens,  namely  MargarUioj  from  th^  Greek 
word  Margaritas,  which  signifies  a  pearL  By  the  way,  it  is 
evident  that  brunettes  should  never  be  named  Margaret,  the 
nanie  being  as  inappropriate  as  Blanche  or  Lily. 

The  name,  however,  has  been  reluctantly  rejected  by  eBixH 
mologists,  because  the  name  of  Botys,  given  ti  these  Moths  by 
LalreiUe,  has  the  priority,  and  entomologists  are  obliged  io  be 

Lira: 


»t«^# 


^i^z^' 


1.  Hydrocftmpa  fitagnalis. 

4.  Btenopteryx  bybridalii!!. 


2.  Botys  nrticalis. 
a.  Botys,  larva. 


8.  Spilodes  dncUUa. 
b,  Spilodeci,  laiT». 


as  jealous  of  priority  as  are.  oflBcers  of  seniority.  It  does  not 
matter  who  invents  a  name,  or  how  appropriate— or  the  con- 
trary— it  may  he.  That  name  which  is  first  published  has  the 
priority,  and  that  name  will  be  accepted  ever  afterwards. 
There  is  only  one  chance  of  deposing  an  old  and  inappropriate 
name  in  favour  of  a  newer  and  better,  namely,  to  prove  that 
the  old  name  has  clearly  been  anticipated  in  some  branch  of 
zoology.     If  such  anticipation  can  be  shown  beyond  contra- 
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diction,  the  older  name  is  by  common  consent  absindon^,  a2nd 
the  next  in  seniority  takes  its  place.  There  are,  of  course, 
some  disadvantages  in  this  system,  but  they  are  enormously  over- 
borne by  its  advantages,  for,  without  some  such  systen^,  there^ 
would  be  no  fixed  nomenclature  of  insects,  and  every  one  wha 
thought  that  he  -fiovld  improve  upon  a  name  would  do  so,  and 
the  result  would  be  an  inextricable  confusion,  which  every 
year  would  augment. 

In  the  genus  Botys,  the  body  is  larger  than  the  wings,  and 
both  pairs  are  marked  in  a  similar  manner. 

The  colour  of  this  pretty  little  Moth  is  pearly-wliite,  on 
which  are  a  number  of  dark  markings  arranged  as  shown  in  the 
illustration  on  Woodcut  LVII.  Fig.  2.  The  popular  \name  of 
this  insect  is  the  Mother  of  Pearl,  and  its  scientific  name  is 
Botya  urticalis. 

Although  the  general  character  of  these  marks  is  the  same 
in  all  species,  there  is  some  variation  in  different  specimens, 
both  in  their  arrangement  and  depth  of  tint.  In  colour  they 
are  nearly  black,  but  if  viewed  by  a  side  light,  a  purplish 
metallic  gloss  is  seen  upon  them,  being  best  defined  along  the 
costal  margin  of  the  upper  wings.  Both  mirfaces  are  coloured 
in  much  the  same  manner,  but  on  the  under  surface  the  marks 
are  not  so  dark,  and  the  purple  gloss  is  more  conspicuous, 
especially  on  the  lower  wings.  When  closed,  the  wings  assume 
a  heart-like  shape,  and  usually  look  very  round,  as  if  a  fiat 
plate  of  thin  mother  of  pearl  had  been  cut  into  the  shape  of  a 
heart,  and  carefully  painted  with  dark  spots.  The  thorax  is 
bright  golden-yellow,  the  abdomen  is  black,  each  segment  being 
edged  with  yellow,  and  there  is  a  tuft  of  yellow  hairs  at  the  end 
of  the  tail. 

The  caterpillar  is  one  of  the  numerous  nettle-feeders.  It  is 
thicker  in  the  middle  than  at  the  ends,  and  so  thin-skinned 
that  it  has  a  semi-transparent  appearance  when  viewed  against 
the  light.  Its  colour  is  whitish-grey  on  the  back,  relieved  by 
a  central  black  line,  and  the  sides  are  green.  This  larva  is 
shown  at  Fig.  a  on  Woodcut  LVII.  It  draws  together  the 
leaves  of  the  nettle  with  silken  threads,  and  so  feeds  in  conceal- 
ment.    There  are  ten  species  of  this  pretty  genus. 

On  Woodcut  LVII.  Fig.  3,  is  seen  the  Moth  which  is  po- 
pularly called  the  Lesser  Pearl  (SpUodes  cvactaUs), 


496  INSECTS  AT  HOMR 

By  the  rider  entomological  writers  this  insect  was  comprised 
in  the  same  genus  with  the  preceding  insect.  It  has  now, 
however,  been  placed  in  a  different  genus,  and  that  for  two 
reasons*  The  first  lies  in  the  shape  of  the  wings,  which  are 
much  deeper  in  proportion  than  those  of  the  insects  belonging 
to  the  genus  Botys ;  and  the  second  is  the  appearance  of  the 
wings,  which  do  not  possess  the  delicate,  pearly  translucency 
which  is  so  characteristic  of  these  Moths,  but  are  quite 
opaque,  their  opacity  being  due  to  a  very  dense  layer  of  white 
scales  on  the  under  surface. 

The  general  character  of  the  markings  can  be  seen  by  refer- 
ence to  the  illustration.  The  darker  portions  are,  however,  of 
various  degrees  of  depth,  and  the  light  portions  are  glossy 
cream-white,  sometimes  taking  a  yellow  tinge.  The  generic 
name  SpUodes  is  taken  from  the  Greek,  and  signifies  anything 
that  is  spotted.  The  specific  name,  dTictalia,  or  banded, 
alludes  to  the  manner  in  which  the  spots  are  arranged,  so  as  to 
form  almost  continuous  bands. 

The  caterpillar  of  this  insect  is  seen  at  Fig.  6. 

Another  pretty  insect,  belonging  to  the  same  genus,  is  tlie 
Diamond  Spot  {SpUodes  aticticalia). 

This  little  Moth  is  brown,  the  upper  wings  being  much 
darker  than  the  lower,  and  having  a  conspicuous  spot  of  pure 
white  near  the  tip.  It  is  a  rare  Moth,  but  has  been  taken  in 
many  parts  of  England,  always  appearing  about  September.  The 
caterpillar  is  shaped  like  that  of  the  preceding  species,  and  is 
green,  having  along  its  back  a  dark  line  edged  with  yellow, 
and  some  streaks  of  the  same  colour  at  the  sides.  It  feeds  on 
the  field-southernwood  {Artemisia  campeatiris)  or  the  mugwort 
{Artemisia  vulgaris). 

Wb  now  come  to  the  last  group  of  the  Pyralides.  These 
insects  have  been  termed  Plicatae,  or  folded,  because  when 
the  insect  is  at  rest  the  wings  are  folded  closely  against  the 
body. 

One  example  of  this  group  will  serve  our  purpose,  namely, 
the  Bust  Veneer  {Stenopteryx  hybridalis).  There  is  only 
one  British  genus  of  these  insects,  and  the  name  of  Stenopteryx 
or  *  Shortwing '  has  been  given  to  it,  not  so  much  because  the 
wings  are  exceptionally  short,  as  because  the  abdomen  is  ex- 
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ceptionally  long,  making  the  wings  look  short  in  proportion. 
This  insect  is  drawn  on  Woodcut  LVII.  Fig.  4. 

The  upper  wings  of  this  species  are  rather  narrow,  and  their 
colour  is  brown,  with  some  rather  large  spots  of  a  deeper 
brown.  The  lower  wings  are  plain  grey-brown.  When  the 
insect  is  in  repose,  the  upper  wings  overlap  each  other,  the 
end  of  the  abdomen  just  appearing  beyond  them.  The  male 
is  distinguished  by  having  bis  antennae  feathered,  while  those 
of  the  female  are  plain  and  thread-like.  Although  this  is  a 
very  common  Moth,  I  can  find  no  mention  of  the  larva,  and  do 
not  myself  know  it. 

The  next  group  of  Moths  which  comes  before  us  is  called 
Crambites,  this  name  being  apparently  derived  from  a  Greek 
word  signifying  a  kind  of  caterpillar.  Whether  or  not  this  is 
the  case  I  cannot  say,  but  the  word  has  long  been  accepted  by 
entomologists.  The  reader  will  notice  that  all  Moths  which 
belong  to  this  group  have  their  specific  names  ending  in 
*ellufi'  or  *  ella,'  according  to  the  gender  of  the  generic  name. 

Wb  will  begin  with  an  example  of  the  typical  genus,  namely, 
the  Peabl-stbeak  Veneer  {Grawbua  hamelhia).  It  is  drawn 
on  Woodcut  LVIII.  Fig.  2.  In  all  the  insects  belonging  to 
this  genus,  the  labial  palpi  are  very  long,  and  at  first  sight 
look  very  much  like  a  beak,  or  short  proboscis.  The  upper 
wings  are  long,  narrow,  and  convoluted  in  repose,  and  the 
antennae  are  thread-like. 

This  beautiful  little  Moth  is  rather  gaily  coloured.  The 
ground  hue  of  its  upper  wings  is  rich  dark  brown,  and 
parallel  with  the  costal  margin  and  just  below  it  is  drawn  a 
narrow  streak  of  pearly  white,  from  which  its  popular  name  is 
derived-  The  hind  margins  of  the  wings  are  yellow,  that 
colour  being  separated  from  the  brown  by  a  dark,  wavy  bar. 
Tlie  lower  wings  are  much  lighter  in  colour  than  the  upper 
pair,  and  not  nearly  so  handsome,  their  colour  being  pale 
grey-brown,  with  an  edging  of  yellow  like  that  of  the  upper 
pair. 

It  is  not  a  very  common  Moth,  but  can  be  taken  in  open 
places  in  woods  by  beating  the  bushes.  It  makes  its  appear- 
ance in  the  very  midst  of  summer. 
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On  Woodcut  LVIII.  Fig.  3,  is  shown  an  example  of  the 
family  Ghilidse — a  word  which  by  rights  ought  to  be  spelt 
as  Cheilidse.  It  is  derived  from  a  Greek  word  signifying  a  beak 
or  snout,  and  is  given  to  these  insects  because  the  labial  palpi 
are  very  long,  as  long  in  fact  as  the  head  and  thorax  together, 
and  project  from  the  head  like  a  beak.  This  great  development 
of  the  palpi  is  well  shown  in  the  illustration,  those  organs 
being  so  long  as  almost  to  look  like  a  second  pair  of  antennae. 
The  upper  wings  of  these  Moths  are  lancet-shaped,  long,  and 
comparatively  narrow. 

The  present  species  is  called  the  Wainscot  Venebr  {Chilo 
phragmitellus),  and  is  one  of  the  largest,  if  not  the  very 
largest  of  the  family.  Its  colour  is  nearly  uniform  pale  yellow 
dun,  with  a  slight  streak  or  dash  of  a  darker  hue  just  below 
the  costal  margin  of  the  upper  wings.  Both  pairs  of  wings  are 
nearly  of  the  same  colour.  The  male  may  be  known  from  the 
female  by  having  the  antennae  slightly  feathered  and  the  wings 
longer,  narrower,  and  more  sharply  pointed. 

The  caterpillar  is  coloured  much  like  the  perfect  insect,  but 
has  not  so  much  of  the  yellow  about  it,  except  on  the  head 
and  following  segment,  which  are  orange  brown.  It  feeds  on  the 
common  reed  {Arundo  phragmitea) — whence  its  specific  name 
of  phragmitellu8—Q.nd  only  in  places  where  that  plant  grows, 
and  where  in  consequence  the  coot  and  the  reed-bunting 
abound,  can  either  the  caterpillar  or  the  perfect  insect  be 
taken.  Although  the  reed  is  plentiful  in  its  own  chosen 
localities,  it  is  very  particular  as  to  the  place  of  its  growth. 
Mostly  it  grows  on  marshy  lands,  or  in  waters  which  '^^(^.  very 
shallow  and  occasionally  exposed  to  the  air  in  hot  and  dry 
summers.  Whittlesea  Mere  is  one  of  the  places  where  the 
Wainscot  Veneer  can  be  taken ;  and  I  should  fancy  that  the 
great  reservoir  at  Swindon  would  be  a  likely  place  for  it,  as 
the  reed  grows  there  in  large  patches,  forming  semi-islands  in 
the  water. 

At  a  little  distance  these  islands  look  very  easy  of  approach, 
and  the  coots'  nests  in  them  appear  as  if  anyone  could  just 
step  in  and  take  them ;  but  to  penetrate  the  s  mghold  of 
the  coot  is  not  always  so  easy  as  it  looks,  for  the  tall,  sturdy 
reed-stems  form  a  natural  stockade,  strong  enough  to  prevent  a 
human  being  from  forcing  his  way  through  them,  but  not  strong 
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enough  to  bear  his  weight.  Even  if  a  boat  be  rowed  hard  at 
one  of  these  semi-islands,  it  often  fails  to  penetrate  it,  the 
reeds  partly  yielding  to  the  impetus,  and  then  recoiling  and 
driving  the  boat  back  with  no  small  violence.  Such  places  as 
this  are  the  localities  loved  by  the  Wainscot  Veneer,  and  any 
one  who  wishes  to  obtain  it  should  visit  them  in  June  and 
July  for  the  perfect  insect,  and  in  May  for  the  fiill-fed  cater- 
pillar. 

LVIII 


f 


1.  Oalleria  cerella.  3.  Crambns  hamellns.  3.    Chilo  phragmitellus.  4.  Tartrlx 

ooetona.  5.  Tortxix  sorbiana.  a.  Galleria,  larva.  b.  Do.,  poIpuB  of  female, 

c.  Do.,  palpDS  of  male. 

There  are  a  tolerable  number  of  Moths  called  by  the  popular 
name  of  Veneers,  the  largest  of  which  is  the  Gigantic  Veneer 
(Schoenobius  gigantellua).  An  exceptionally  fine  specimen  of 
this  insc"  jwill  measure  almost  two  inches  across  the  spread 
wings.  In  colour  this  insect  very  much  resembles  the  Wainscot 
Veneer,  but  there  is  a  decided  difference  in  the  colour  of  the 
sexes.  The  male  has  both  pairs  of  wings  bright  yellow-brown, 
and  the   upper  pair  slightly   spotted ;   whereas  those  of  the 
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female  are  pale  brown  without  the  spots,  and  the  under  wings 
are  nearly  white. 

Like  the  preceding  insect,  this  Moth  is  rare  except  in  places 
where  the  reed  abounds.  The  somewhat  odd-looking  name 
Schoenobius  alludes  to  this  fact,  and  is  derived  from  two  Greek 
words  signifying  something  that  lives  among  reeds.  Several 
other  of  the  Veneers  belong  to  the  genus  Crambus,  which  has 
already  been  mentioned. 

The  last  of  the  Crambites  which  we  can  examine  is  an 
insect  with  which  all  bee-keepers  would  very  gladly  dispense, 
as  it  plays  much  the  same  part  with  the  bee-comb  that  the 
Clothes  Moth  does  with  wool,  fur,  or  feathers.  This  is  the  little 
insignificant-looking  Honey-comb  Moth  {OaUeria  cerella),  a 
figure  of  which  is  given  on  Woodcut  LVIII.  Fig.  1.  The 
specific  name  of  cerMa  (from  the  Latin  word  cera^  wax)  has 
been  given  to  this  insect  in  consequence  of  the  wax-eating 
propensities  of  the  larva.  Linnaeus,  being  deceived  by  the 
structure  of  the  palpi,  gave  to  the  male  the  specific  name  of 
cereana^  and  to  the  female  that  of  melonella  (from  the  Latin, 
Tnel^  honey).  So,  in  order  to  avoid  confusion,  both  these 
names  have  been  rejected,  and  the  present  specific  name 
accepted  in  their  stead. 

The  colour  of  this  Moth  is  simply  brown,  the  lower  wings 
grey -brown,  the  upper  pair  having  a  tinge  of  chestnut. 
They  are  rather  boldly  scooped  at  the  tips,  in  which  respect 
they  differ  from  those  of  one  or  two  other  Moths,  which  will 
presently  be  mentioned. 

Personally,  I  have  a  very  strong  objection  to  this  Moth,  and 
cannot  easily  forgive  it  for  the  destruction  of  a  valuable  collec- 
tion of  bee-combs.  I  well  remember  my  dismay  at  discovering 
the  havoc  which  this  insect  had  made  in  a  very  short  time.  The 
cases  containing  the  combs  had  been  put  away  for  some  months, 
until  I  had  to  refer  to  them.  On  opening  the  cases,  I  was 
dismayed  to  find  that  the  combs  had  almost  entirely  disap- 
peared, and  in  their  place  was  a  complicated  mass  of  long 
silken  tubes,  nmning  in  all  directions,  and  swarming  both  with 
the  caterpillar  and  perfect  insect  of  the  Honey-comb  Moth. 
The  rapidity  with  which  they  form  their  galleries  is  really 
wonderful,  and  the  caterpillars  appear  even  to  extend  them 
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where  they  are  not  required.  I  could  very  easily  understand 
why  they  should  drive  their  silken  tunnels  through  the  combs, 
or  even  on  their  surface,  but  I  never  could  see  any  object  in 
the  extraordinary  excursions  in  which  they  continually  indulged. 
The  silken  tubes  ran  all  over  the  box,  extending  to  spots  far 
distant  from  the  comb.  One  of  these  tubes  had  actually  been 
made  between  the  lid  and  the  edge  of  the  box,  and  ran  for 
nearly  the  whole  distance,  so  that  when  the  box  was  opened, 
the  tube  was  torn  asunder  for  nearly  the  whole  of  its  length, 
and  its  inmate  was  discovered,  much  to  its  discomfiture. 

The  object  of  the  tubes  is  evident.  The  body  of  the  cater- 
pillar is  quite  soft,  and  the  only  parts  that  are  at  all  hard  are 
the  head  and  thorax.  The  aggrieved  bees  would  be  sure  to 
destroy  the  invader  of  their  hives  if  they  could  only  get  at  it, 
but  the  homy  skin  defends  the  one  end  of  the  caterpillar, 
while  the  other  is  sheltered  in  the  tube,  and  the  consequence  is, 
that  the  bees  are  powerless  and  often  are  driven  out  of  their 
hives  by  this  little  Moth.  I  have  often  wondered  that  the 
bees  never  seem  to  think  of  tearing  up  the  silken  tubes  and 
turning  the  caterpillars  out  of  them.  The  tubes  may  resist 
the  sting  of  the  bee,  but,  although  they  are  tough,  they  are  not 
so  strong  that  the  strong  jaws  of  the  bee  could  not  pull  them 
to  pieces. 

The  caterpillar  proceeds  in  its  tube-making  in  a  very  sys- 
tematic way.  It  thrusts  its  head  out  of  the  end  of  the  tube, 
and  eats  the  cells  and  their  contents  until  it  cannot  protrude 
itself  further  without  exposing  the  soft  part  of  its  frame.  So 
it  sets  to  work  and  adds  to  the  tube  until  it  has  brought  it 
close  to  its  food,  and  thus  proceeds  until  it  is  full-fed,  and  the 
time  arrives  for  it  to  undergo  its  transformation.  The  cater- 
pillar is  marvellously  active  when  within  its  tube,  and  can 
run  backwards  as  fast  as  it  can  forwards.  On  the  least  move- 
ment near  it,  the  caterpillar  takes  alarm,  and  jerks  itself 
backwards  into  the  protecting  tube  with  a  movement  exactly 
resembling  that  of  a  frightened  tortoise  drawing  its  head  into 
its  shell. 

A  figure  of  the  caterpillar  is  shown  at  Fig.  a  of  the  Wood- 
cut LVIII.  in  the  act  of  forcing  its  way  through  the  honey- 
comb. The  reader  must  remember  that  the  silken  gallery  is 
of  necessity  omitted,  as  otherwise  the  caterpillar  could  not  be 
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shown.  I  have  watched  these  larvfe  carefully,  and  never  yet 
saw  one  of  them  protrude  itself  further  from  the  mouth  of  the 
tunnel  than  it  could  be  protected  by  the  hard  covering  of  the 
head  and  the  next  three  segments. 

With  regard  to  my  own  specimens  of  devoured  combs,  there 
was  good  reason  for  the  vast  number  of  caterpillars.  They 
came  from  a  hive  nearly  all  the  inhabitants  of  which  had  died 
in  the  winter,  so  that  the  Honey-comb  Mothe  found  no  difficulty 
in  getting  among  the  combs,  and  depositing  their  eggs  when 
and  where  they  liked. 

In  this  insect  the  sexes  may  be  at  once  distinguished  by  the 
very  different  structure  of  the  palpi.  Fig.  c  shows  the  palpus 
of  the  male,  and  Fig.  b  that  of  the  female. 

This  is  not  the  only  species  of  Moth  that  feeds  on  the  honey- 
comb. There  is,  for  example,  the  Gbeen-Shaded  Honbt- 
GoHB  Moth  (Jidia  soeUUa),  which  is  rather  more  gaily 
coloured  than  the  preceding  insect,  and  has  on  the  disc  of  its 
upper  wings  a  yellowish  streak  spotted  with  black  dots ;  and 
the  Honey  Moth  (^Ackroia  griaella),  a  much  smaller  species, 
having  brown  wings  covered  with  tiny  black  dots.  All  the 
caterpillars  of  the  comb-eating  Moths  possess  similar  habits. 


CHAPTER  VL 
T0RTRICE8,  TINEjE,  AND  PTEROPHORL 

The  Tortrices  or  Twisters  are  so  called  because  many,  though 
not  all  of  them,  are  in  the  habit  of  twisting  or  rolling  up 
leaves  while  in  the  larval  state.  Of  these  insects,  a  vast  number 
of  species  are  already  known,  and  new  species  are  continually 
being  brought  forward  for  investigation.  There  is,  however, 
so  great  a  resemblance  between  the  different  species,  and  each 
species  is  so  apt  to  run  into  varieties,  that  all  systematic  ento- 
mologists look  with  suspicion  on  any  newly  announced  species 
of  this  group,  and  the  discoverer  is  sure  to  be  sharply  chal- 
lenged as  to  his  proofs  of  its  novelty.  So  extremely  variable 
are  some  of  these  Moths,  that  in  one  case  no  less  than  thirty- 
seven  alleged  species  have  been  reduced  to  one,  and  shown  to 
be  merely  varieties;  while  in  another  species  twenty-three 
varieties  have  been  detected,  and  in  another,  fourteen. 

There  is  little  difficulty  in  knowing  whether  a  Moth  belongs 
to  this  group.  In  these,  the  body  is  comparatively  short  and 
slender,  and  the  wings  have  a  peculiar  wave  on  their  costal 
margin,  so  that  when  the  insect  is  at  rest  with  closed  wings, 
the  outline  is  curiously  like  that  of  a  bell.  We  will  take  a 
few  of  the  most  conspicuous  of  these  Moths. 

At  their  head  come  some  Moths  which  scarcely  seem  to 
belong  to  the  Tortrices.  They  are  popularly  called  by  the  name 
of  Silver  Lines,  because  their  green  wings  are  crossed  with 
some  narrow  lines  of  silvery-whiteness.  As  a  rule,  the  Tor- 
trices are  all  little  Moths,  but  some  of  the  Silver-Lines  are 
exceptions  to  this  rule,  and  are,  indeed,  the  very  giants  of  their 
race. 

There  are  but  three  of  these  insects,  which  form  the  family 
of  the  Cymbidse,  a  name  which  will  be  presently  explained. 
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The  commonest  of  them  is  the  G-reen  Silveb  Likbs  (Halias 
fraxinana).  The  upper  wings  of  this  Moth  are  beautiful  leaf- 
green,  across  which  are  dravm  three  diagonal  silvery  lines, 
taking  a  pinkish  hue  near  the  inner  margin.  The  head  and 
thorax  are  of  the  same  green  hue  as  the  wings.  The  lower 
wings  and  abdomen  are  pale  yellow.  The  larva  of  this  insect 
feeds  on  the  oak,  the  ash,  and  one  or  two  other  trees,  and  the 
perfect  insect  appears  in  May.  The  middle  of  July  is  a  good 
time  for  taking  the  larva,  as  it  is  then  nearly  full-fed.  The 
colour  of  the  caterpillar  very  much  resembles  that  of  the 
Moth's  wings.  This  Moth  measures  about  an  inch  and  a  half 
in  the  spread  of  its  wings. 

The  largest  of  all  these  Moths  is  the  Scarce  Silver  Lines 
{HoLiaa  queTcana\  which  measures  about  two  inches  in  ex- 
panse of  wing.  The  upper  wings  of  this  species  are  leaf-green, 
and  are  crossed  by  two  diagonal  silvery  lines,  nearly  but  not 
quite  parallel  with  the  hind  margin.  The  caterpillar  of  this 
insect  should  be  sought  for  in  May,  the  perfect  insect  appear- 
ing towards  the  end  of  summer. 

When  the  caterpillar  is  full-fed,  it  changes  into  a  chrysalis, 
which  is  fastened  to  a  leaf.  The  form  of  the  chrysalis  is  most 
peculiar,  and  has  been  compared  to  that  of  a  boat  with  the 
keel  uppermost.  The  name  of  Cymbidse,  which  has  been  given 
to  this  family,  is  taken  from  a  Greek  word  signifying  a  boat, 
and  alludes  to  this  form  of  the  pupa. 

We  now  proceed  to  the  typical  family,  the  Tortricida*.  of 
which  we  shall  take  a  few  examples,  the  first  of  which  is  the 
Hazel  Moth  (Toririx  sorbiana),  a  figure  of  which  is  given 
on  Woodcut  LVIII.  Fig.  5. 

This  is  the  largest  of  its  family,  and  is  rather  a  conspicuous 
insect,  its  colours  being  boldly  contrasted.  The  general 
character  of  these  markings  is  shown  in  the  illustration,  but 
they  vary  so  much  in  direction,  shade,  and  dimensions  that 
scarcely  any  two  specimens  are  exactly  alike.  The  colour  of 
the  upper  wings  is  light  warm  brown,  upon  which  are  some 
bold  marks  of  dark  brown.  These  are  mostly  three  in  number, 
namely,  a  rather  jagged  band  across  the  middle  of  the  wing, 
another  near  the  base,  and  a  triangular  spot  near  the  tip,  the 
base  resting  on  the  costal  margin.     The  male  may  be  known 
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1.  Ilyptena  proboBcidalis. 

2.  IXypfena  proboeddalis,  larva. 
8.  Tortrix  pomonana. 

4.  Tortrix  pomonanay  larva. 

5.  PterophoruB  pentadactylus. 

6.  PterophoruB  pterodactjlua. 

7.  Nepticula  aurella. 

8.  Leaves  mined  by  Nepticula. 


Plants  : — 

Apple  and  Bramble. 
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by  the  formation  of  his  upper  wings,  which  have  a  narrow  fold 
that  reaches  nearly  to  the  middle. 

As  its  popular  name  imports,  the  caterpillar  of  this  Moth 
feeds  mostly  on  the  hazel,  though  it  is  found  on  other  trees. 
It  is  not  one  of  the  actual  leaf-rollers,  but  draws  the  leaves 
together  with  silk,  and  feeds  snugly  between  them.  The 
caterpillar  is  full-fed  about  the  end  of  April  or  beginning  of 
May,  according  to  the  weather,  and  the  perfect  insect  appears 
in  June. 

The  very  pretty,  but  very  destructive  Pea-G-been  Moth  or 
Oak-Moth,  as  it  is  indifferently  termed,  requires  a  short  notice. 
The  scientific  name  of  this  insect  is  Tortrix  viridana.  The 
appearance  of  this  little  Moth  is  very  prepossessing,  the  upper 
¥ring8  being  leaf-green,  and  the  lower  pair  greyish-brown. 
When  the  wings  are  closed,  the  green  is  the  only  portion  of 
the  insect  that  is  visible,  so  that  the  Moths  may  be  thickly 
spread  over  a  branch,  and  yet  not  one  be  distinguishable  from 
the  leaves.  This  insect  is  in  some  years  very  destructive  among 
the  oak  trees.  It  may  be  found  in  abundance  at  the  beginning 
of  summer,  in  any  place  where  oaks  are  numerous. 

Next  comes  the  Straw  Oblique  Bar  {Tortrix  coatana)^ 
which  is  seen  on  Woodcut  LVIII.  Fig.  4. 

This  pretty  Moth  derives  its  popular  name  from  the  colour- 
ing of  the  wings.  The  upper  pair  are  a  very  glossy  straw- 
colour,  sometimes  taking  rather  a  pale  tint.  Upon  them  are 
some  markings  of  rather  dark  warm  brown,  arranged  as  shown 
in  the  illustration.  There  is  some  variation  in  different  in- 
dividuals, but  the  central  bar,  which  runs  obliquely,  is  most 
distinct  at  the  costa.  The  other  markings  are  not  so  distinct. 
This  is  a  common  insect  in  nearly  all  marshy  places,  as  the 
larva  feeds  upon  almost  any  plants  that  grow  in  such  situa- 
tions. The  colour  of  the  caterpillar  is  dull  brown,  and  its 
bead  is  black. 

Passing  by  a  number  of  species,  we  come  to  the  Button 
Tortrix  {Peronea  cristana),  which  is  shown  on  Woodcut  LIX. 
Fig.  3. 

This  is  the  insect  of  which  so  many  varieties  have  been 
recorded.     So  variable  an  insect  cannot  be  described  in  detail. 
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but  there  are  one  or  two  points  about  it  which  are  the  same  in 
all  the  varieties.  The  upper  wings  are  always  brown  of  some 
shade,  and  much  darker  than  the  lower  pair.  Each  of  the 
upper  wings  has  in  the  middle  a  little  button-like  tuft  of 
greyish-white  scales,  from  which  the  popular  name  of  Button 
Moth  is  derived  ;  and  along  the  lower  edge  of  the  wings  there 
is  a  streak  or  dash  of  the  same  hue. 


UX 
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1.  Ephippiphora  fwnoUa.  2.  Ephippiphora  srntulanft.  3.  Pcronea  cri«t*na. 

4.  Cnephasla  octomacnliuia.  5.  Xanthowtia  zoegana. 

This  Moth  is  not  rare,  though  it  is  rather  local,  occurring  in 
some  profusion  in  those  spots  wherein  it  takes  up  its  residence. 
Woods  and  forests  are  the  localities  wliich  it  p^onerally  pre- 
fer?, and  it  appears  from  the  end  of  summer  throughout  the 
aut  \imn. 


The  very  conspicuous  Notchwino  {Teras  caudana)  deserves 
a  short  description,  on  account  of  the  pc^culiarity  of  the  upper 
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wings.  If  one  of  these  wings  be  taken  by  itself,  it  looks  exactly 
as  if  the  insect  had  met  with  an  accident,  and  had  a  large 
piece  torn  out  of  the  upper  edge.  This  notch,  from  which  the 
insect  takes  its  name,  occupies  fully  one-third  of  the  length  of 
the  wing,  and  is  rather  deeper  towards  the  base  than  the  tip. 
It  is  rather  a  variable  insect,  but  the  deep  and  long  notch  is 
suflBcient  for  identification.  Generally,  the  ground  colour  of 
the  upper  wings  is  soft  grey-brown  with  a  satiny  gloss.  About 
the  centre  of  the  wing  the  colour  warms  into  chestnut,  and 
a  narrow  edging  of  the  same  colour  surrounds  the  wing.  The 
edge  of  the  scallops  is  white,  and  a  dark  grey  band  is  drawn 
beneath  them,  and  taking  the  same  outline. 

The  caterpillar  of  this  little  Moth  feeds  on  the  sallow,  and 
is  green,  with  a  yellow  head.  The  Notchwing  prefers  the 
north  of  England  to  the  south. 

On  the  rose-tree  is  often  seen  a  little  white  caterpillar  with 
a  black  head.  If  approached  quietly,  it  can  be  detected  while 
feeding  on  the  leaves,  but  if  the  branch  be  jarred,  the  cater- 
pillar drops  for  some  distance,  letting  itself  down  by  a  silken 
line.  This  is  the  larva  of  a  very  destructive  little  Moth,  called 
the  Bergmanniak  Tortrix  {Dictyopteryx  Bergmanniana). 

The  upper  wings  of  this  insect  are  rather  long,  and  their 
upper  edge  is  decidedly  arched  in  front.  The  colour  of  these 
wings  is  grey  with  a  dash  of  ochreous  yellow,  pencilled  indis- 
tinctly with  brown,  and  across  them  are  drawn  two  diagonal 
whitish  marks  having  a  silvery  lustre.  On  the  hind  margin 
there  is  a  brown  band,  variegated  with  minute  white  spots.  The 
best  way  of  getting  rid  of  the  insect  is  to  tap  the  stem  of  the 
rose  gently,  when  the  larvae  will  let  themselves  drop,  and  can 
easily  be  taken  as  they  hang  suspended  by  their  silken  life- 
lines. 

About  the  exact  position  of  the  little  Moth  which  comes  next 
on  our  list  there  has  been  considerable  uncertainty,  some  ento- 
mologists placing  it  in  the  genus  Lozotaenia.  As,  however,  we 
accept  in  this  work  Mr.  Doubleday's  well-known  catalogue,  we 
place  it  in  the  position  which  he  gives  it.  The  popular  name  of 
this  Moth  is  the  Afternoon  Tortrix,  and  its  scientific  title 
Ciiephasia  rmisculana.  Both  these  names  refer  to  its  colour, 
the  former  word  being  taken  from  the  Greek,  and  signifies 
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dusky,  or  anything  which  comes  out  in  the  dusk ;  while  the 
latter  name  is  Latin,  and  signifies  a  little  mouse,  in  allusion  to 
the  nocturnal  habits  of  the  mouse. 

The  upper  wings  of  this  insect  are  dull  grey.  At  the  base  is 
a  patch  rather  darker  than  the  ground  colour  of  the  wing,  and 
very  indistinct.  The  central  band  is  dark-brown  with  a  greyish 
tint,  the  other  marks  are  light-grey  brown.  The  larva  of  this 
Moth  feeds  on  the  common  bramble,  drawing  two  leaves  together 
with  silk,  and  remaining  hidden  between  them.  The  Moth  is 
tolerably  plentifuL 

Anothsb  species  of  this  genus  is  the  Eight-Spot  Moth  (Orie- 
phaaia  octorna,(yuXa/na\  a  figure  of  which  is  given  on  Woodcut 
LIX.  Fig.  4. 

Although  its  colours  are  simple,  they  are  very  pleasing  and 
prettily  arranged.  The  ground  colour  of  the  upper  wings  is 
white,  minutely  speckled  with  grey,  and  each  wing  has  four 
dark  greyish-black  marks,  from  which  the  insect  derives  its 
name  of  octomdcvZana^  or  eight-blotched.  There  is  some 
variation  in  the  size  and  form  of  the  marks,  but  as  a  rule  they 
are  found  as  they  appear  in  the  illustration.  The  under  wings 
are  simply  grey. 

The  larva  of  this  insect  feeds  on  the  thistle,  and  is  more 
common  in  Scotland  and  the  northern  parts  of  England  than 
in  the  southern  counties. 

It  is  with  much  regret  that  I  find  myself  obliged  to  omit 
many  insects  which  are  well  deserving  of  notice.  Our  space, 
however,  is  so  rapidly  diminishing  that  we  must  content  our- 
selves with  only  a  very  few  out  of  the  many  pretty  little  Moths 
which  form  this  large  group. 

Another  of  the  rose-feeding  pests  is  the  caterpillar  of  the 
Moth  which  goes  by  the  popular  name  of  the  Brown  Cloak 
{Spilonota  roborana). 

In  the  insects  belonging  to  this  genus  the  upper  wings  are 
very  narrow,  being  twice  as  long  as  they  are  broad.  The  hind 
wings,  however,  are  so  wide  that  they  carry  off  the  narrowness 
of  the  upper  wings,  which  none  but  a  practised  eye  would 
notice.  The  palpi  are  broad  and  flattened,  and  the  male  is 
known  from  the  female  by  his  tufted  abdomen. 

This  is  a  pretty  Moth,  tliough  the  colours  are  very  simple. 
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The  upper  wings  are  creamy  white,  with  a  large  triangular 
patch  of  dark-brown  at  the  base,  and  a  blotch  of  lighter  brown 
at  the  tip.  The  space  between  these  dark  patches  is  mottled 
with  blackish-grey,  and  there  are  one  or  two  black  spots  scat- 
tered about  it.  The  under  wings  are  pale  greyish-brown.  The 
larva  of  this  Moth  can  be  found  about  the  end  of  April  or  May, 
and  the  perfect  insect  appears  in  June. 

Closely  allied  to  this  is  another  rose-eater,  the  Cream  Short- 
cloak  (SpUonota  ocdlana)  which  derives  its  popular  name 
from  the  creamy  white  of  the  upper  wings,  and  the  bold  brown 
spots  upon  them.  It  is  a  very  pretty  little  insect.  The  upper 
wings  are,  as  above-mentioned,  of  a  creamy-white,  and  upon 
them  is  a  large,  dark-brown  patch  at  the  base,  occupying  more 
than  a  quarter  of  the  wing.  A  bold  spot  of  the  same  colour  is 
placed  at  the  tip  of  the  wing,  and  another  at  the  middle  of  the 
inner  margin,  a  similarly  shaped  spot,  but  of  dark-grey,  occu- 
pying the  middle  of  the  costal  margin.  The  spots  are,  how- 
ever, exceedingly  variable,  both  in  number,  form,  and  position. 
The  lower  wings  are  plain  dark-brown. 

Next  on  our  list  comes  the  lovely,  but  destructive  Codlin 
Moth  {Tortrix  or  Carpocapsa  pomonana),  which  is  drawn  on 
Plate  XVII.  Fig.  3. 

This  is  a  most  exquisitely  coloured  insect,  but  a  magnifying 
glaFS  and  a  good  light  are  required  in  order  to  bring  out  all 
its  beauties.  The  upper  wings  are  rich  brown,  banded  at  the 
base  and  tip  with  a  darker  and  warmer  brown.  In  the  dark 
band  at  the  tip  of  the  wing  is  an  oval  mark  of  brilliant  gold- 
coloured  scales,  having  a  very  dark  centre.  In  certain  lights 
this  dark  centre  takes  a  reddish  hue,  while  a  golden  gloss  per- 
vades the  whole  of  the  wing.  Even  the  outer  wings,  when 
viewed  in  a  side  light,  shine  as  if  made  of  the  richest  satin. 
By  a  proper  adjustment  of  the  light,  a  rather  curious  effect  can 
be  produced,  the  wings  of  one  side  glittering  and  shining  in 
full  splendour,  while  the  corresponding  wings  of  the  other  side 
are  nothing  but  dull  grey,  brown,  and  black. 

So  excellent  a  description  of  the  ravages  of  this  little  Moth 
is  given  by  Mr.  E.  Newman  in  his  *  Letters  of  fiusticus '  that 
I  cannot  do  better  than  allow  so  excellent  an  observer  and  so 
amusing  a  writer  to  speak  for  himself: — 
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*  It  is  the  most  beautiful  of  the  beautiful  tribe  to  which 
it  belongs;  yet  from  its  habits  not  being  knovm,  it  is  sel- 
dom seen  in  the  Moth  state,  and  the  apple-grower  knows 
no  more  than  the  man  in  the  moon  to  what  cause  he  is  in- 
debted for  his  basketfuls  of  worm-eaten  \vindfalls  in  the  stillest 
weather. 

*  To  find  the  Moth  in  the  daytime,  the  trunks  of  the  apple- 
trees  should  be  carefully  looked  over  ;  or  if  your  orchard  be 
surroimded  by  a  wooden  fence,  the  Moth  may  often  be  found 
sitting  against  it,  with  its  pretty  wings  neatly  folded  round  its 
body.  Towards  evening — ^in  fact,  at  sunset — it  begins  to  move, 
and  may  then  be  seen  hovering  about  the  little  apples,  which  by 
the  time  the  Moth  leaves  the  chrysalis — the  middle  of  Jime — 
are  well  knit,  and  consequently  fit  for  the  reception  of  the  eggs, 
which  it  lays  in  the  eyes,  one  only  in  each,  by  introducing  its 
long  ovipositor  between  the  leaves  of  the  calyx,  which  form  a 
tent  above  it,  that  eflfectually  shields  it  from  the  inclemency  of 
the  weather,  or  any  other  casualty. 

*  As  soon  as  the  egg  hatches,  the  little  grub  gnaws  a  hole  in 
the  crown  of  the  apple,  and  soon  buries  itself  in  its  substance ; 
and  it  is  worthy  of  remark  that  the  rind  of  the  apple,  as  if  to 
aflford  every  facility  to  the  destroyer,  is  thinner  here  than  in 
any  other  part,  and  consequently  more  easily  pierced.  The 
apple  most  commonly  attacked  is  the  cod! in,  a  large,  early  sort, 
whicli  ripens  in  July  and  August. 

'  The  grub,  controlled  by  an  unvarying  instinct,  eats  into  the 
apple  obliquely  downwards,  and,  by  thus  avoiding  the  core  and 
pips,  in  no  way  hinders  its  growth.  At  first  it  makes  but  slow 
progress,  being  little  bigger  than  a  thread,  but  after  a  fortnight 
its  size  and  operations  have  much  increased ;  it  has  now  eaten 
half  way  down  the  apple,  and  the  position  of  the  hole  at  the 
top,  if  the  apple  continue  upright,  or  nearly  so,  is  inconvenient 
for  a  purpose  it  has  up  to  this  time  been  used  for,  that  is,  as  a 
pass  to  get  rid  of  its  little  pellets  of  excrement,  which  are 
something  like  fine  sawdust  or  coarse  sand.  Another  communi- 
cation with  the  outer  air  is  therefore  required,  and  it  must  be 
so  constructed  as  to  allow  the  power  of  gravity  to  assist  in 
keeping  it  clear ;  it  is  accordingly  made  directly  downwards 
towards  that  part  of  tlie  apple  which  is  lowest,  and  thus  the 
trouble  of  thrusting  the  pellets  upwards  tlu'ough  the  eye  of  the 
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apple  is  saved,  and  a  constant  admission  given  to  a  supply  of 
air  without  any  labour. 

*  The  hole  now  made  is  not,  however,  sufficiently  open  for 
an  observer  to  gain  by  its  means  any  knowledge  of  what  is 
going  on  within  ;  this  is  only  to  be  obtained  by  cutting  open  a 
number  of  the  apples  as  they  gradually  advance  towards  ripe- 
ness ;  the  hole  is,  however,  very  easily  seen,  from  its  always 
having  adhering  to  it  on  the  outside  an  accumulation  of  little 
grains  which  have  been  thrust  through. 

'  Having  completed  this  work  the  grub  returns  towards  the 
centre  of  the  apple,  where  he  feeds  at  his  ease.  When  within  a 
few  days  of  being  full-fed,  he,  for  the  first  time,  enters  the 
core  through  a  roimd  hole  gnawed  in  the  hard,  homy  substance 
which  always  separates  the  pips  from  the  pulp  of  the  fruit,  and 
the  destroyer  now  finds  himself  in  that  spacious  chamber  which 
codlins  in  particular  always  have  in  their  centre.  From  this 
time  he  eats  only  the  pips,  never  again  tasting  the  more  com- 
mon pulp  which  hitherto  had  satisfied  his  imsophisticated 
palate ;  now  nothing  less  than  the  highly-flavoured,  aromatic 
kernels  will  suit  his  tooth,  and  on  these  for  a  few  days  he  feasts 
in  luxury. 

*  Somehow  or  other,  the  pips  of  an  apple  aro-connected  with 
its  growth,  as  the  heart  of  an  animal  with  its  life :  injure  the 
heart,  an  animal  dies ;  injure  the  pips,  an  apple  falls.  Whether 
the  fall  of  his  house  gives  the  tenant  warning  to  quit,  I  cannot 
say,  but  quit  he  does,  and  that  almost  immediately ;  he  leaves 
the  core,  crawls  along  his  breathing  and  clearing-out  gallery, 
the  mouth  of  which,  before  nearly  closed,  he  now  gnaws  into  a 
smooth,  round  hole,  which  will  permit  him  free  passage  with- 
out hurting  his  fat,  soft,  round  body  ;  then  out  he  comes,  and 
for  the  first  time  in  his  life  finds  himself  in  the  open  air.  He 
now  wanders  about  on  the  ground  till  he  finds  the  stem  of  a 
tree;  up  this  he  climbs,  and  hides  himself  in  some  nice  little 
crack  in  the  bark. 

'  I  should  remark,  that  the  fall  of  the  apple,  the  exit  of  the 
grub,  and  his  wandering  to  this  place  of  security,  usually  take 
place  in  the  night-time.  In  this  situation  he  remains  without 
stirring  for  a  day  or  two,  as  if  to  rest  himself  after  the  uncom- 
mon fatigue  of  a  two  yards'  march ;  he  then  gnaws  away  the 
bark  a  little,  in  order  to   get  further  in  out  of  the  way   of 
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observation ;  and  Laving  made  a  smooth  chamber  big  enough  for 
his  wants,  he  spins  a  beautiful  little  milk-white  silken  case,  in 
which,  after  a  few  weeks,  he  becomes  a  chrysalis,  and  in  this 
state  remains  throughout  the  winter  and  until  the  following  June, 
unless  some  unlucky,  black-headed  tit,  running  up  the  trunk, 
peeping  into  every  cranny,  and  whistling  out  his  merry  see-saw, 
happen  to  spy  him,  in  which  case  he  is  plucked  without  cere- 
mony from  his  retreat,  and  his  last  moments  are  spent  in  the 
bird's  crop ;  but,  supposing  no  such  ill-fortune  betide  him,  by 
the  middle  of  June  he  is  again  on  the  wing,  and  hovering  round 
the  young  apples  on  a  midsummer  evening  as  before. 

*  By  burning  weeds  in  your  garden  at  this  time  of  year,  you 
will  effectually  drive  away  this  little  Moth.  If  you  have  trees 
the  crops  of  which  you  value,  make  a  smoking  (mind !  not  a 
blazing)  fire  under  each ;  it  will  put  you  to  some  inconvenience 
if  your  garden  be  near  your  house,  but  the  app.es  mil  repay 
you  for  that.' 

Despite  these  destructive  habits  of  this  insect  —perhaps  in 
consequence  of  them — I  have  always  cherished  a  kindly  remini- 
scence of  this  Moth.  When  I  was  a  child  there  was  a  re- 
markably fine  codlin  apple-tree  in  the  garden,  the  fruit  of 
which  ripened  early  and  was  particularly  juicy.  As  children, 
we  were  not  allowed  to  gatlier  the  fruit  at  our  discretion,  but 
were  permitted  to  take  that  which  fell  without  any  unfair 
means  being  used,  such  as  beating  or  sliaking  the  branches. 
Thanks  to  the  Codlin  Moth,  a  considerable  number  of  apples 
always  did  fall  annually,  having  ripened  much  before  their  time, 
as  is  the  manner  of  fruit  which  will  never  come  to  perfection. 
Like  most  larvae  which  never  see  the  light  until  they  are  full- 
fed,  the  caterpillar  of  this  insect  is  nearly  colourless,  with  the 
exception  of  the  head,  which  is  brown-black,  hard,  and  shining. 

On  Woodcut  LIX.  Fig.  2,  is  seen  a  magnified  representation 
of  a  Moth  known  by  the  popular  name  of  the  Single  Blotch 
{Ephippiphara  scutulana). 

It  derives  its  name  from  the  rather  peculiar  colouring  of 
the  wings,  the  upper  pair  of  which  are  brown,  variously 
mottled,  and  each  having  on  the  inner  margin  a  single  square 
blotch  of  white.  It  is  a  plentiful  insect  in  all  parts  of  Eng- 
land. 
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An  allied  species,  Ephippiphora  fcenella,  is  shown  at  Fig.  1 . 
It  is  a  very  pretty  little  creature,  the  upper  wings  being  dark 
brown,  each  having  a  pretty  white  spot,  as  seen  in  the  illustra- 
tion.    The  under  wings  are  nearly  as  dark  as  the  upper  pair. 

While  we  are  engaged  on  this  subject  of  Tortrices  that  are 
destructive  to  fruit,  we  must  mention  the  W.«berian  Tortbix 
{Sei/idsia  Wceberana\  which  aflTects  the  various  stone-fruit  just 
as  the  Caddis  Moth  attacks  the  apples. 

I  scarcely  know  a  more  lovely  Moth  than  this  little  being,  its 
beauties,  however,  being  so  minute  that  they  can  scarcely  be  even 
suspected  until  the  magnifying  glass  is  brought  to  bear  upon 
them.  When  viewed  with  a  moderately  powerful  lens  and  a 
good  light,  the  upper  wings  start  into  sudden  and  unexpected 
beauty.  Their  rich,  satiny  warm  brown  surface  is  seen  to  be 
covered  with  innumerable  tiny  and  delicate  pencillings,  scarcely 
wider  than  a  hair,  but  each  traced  with  perfect  decision,  and 
glittering  as  if  it  were  formed  of  highly  burnished  gold. 

Although  belonging  to  the  Tortrices,  it  is  not  a  leaf-roller, 
nor  even  a  fruit-eater,  but  restricts  itself  to  the  inner  bark,  on 
which  it  seems  to  feed  exclusively.  Although  thus  hidden 
from  human  sight,  it  can  easily  be  detected,  because,  like  the 
Codlin  Moth,  it  ejects  from  the  mouth  of  the  burrow  the 
digested  remains  of  its  food,  which  may  be  seen  in  the  form  of 
fine  yellow  powder.  Brushing  oil  into  the  holes  has  bi^en 
strongly  recommended  as  a  mode  of  killing  these  mischievous 
caterpillars.  I  should  think  that  to  force  a  drop  of  oil  sharply 
into  the  burrow  by  means  of  a  fine  syringe  would  be  much 
more  eflfectual.  Oil  is  instantaneously  fatal  to  insects,  because 
it  chokes  up  the  spiracles  and  prevents  them  from  breathing. 
But,  it  must  first  reach  the  spiracles,  and  I  rather  doubt 
whether  the  mere  brushing  oil  over  the  mouths  of  the  burrows 
would  have  that  effect,  whereas,  forcing  it  into  the  tunnels 
with  a  smai*t  push  of  the  syringe-piston  could  scarcely  fail 
of  that  effect. 

The  last  of  the  Tortrices  which  we  can  mention  in  this  work 
i.;  the  Zoegian  Tortrix  {Tortrix  zoegaiia). 

The  colouring  of  this  insect  is  very  bold.  The  ground  colour 
of  the   upper  wings  is  yellow,  and   the  upper  ])art   of  their 
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bases  is  tinged  with  nisty  red.  An  irregular  spot  of  the  same 
colour  is  on  the  middle  of  the  wing,  just  below  the  longitudinal 
fold,  and  the  end  of  the  wing  is  rust-red,  with  the  exception  of 
a  rather  large  oval  spot  of  the  same  yellow  as  the  ground  colour 
of  the  wing.  The  caterpillar  of  this  Moth  feeds  on  the  root  of 
the  scabious.  The  perfect  insect,  though  it  seems  to  be  widely 
distributed,  is  not  very  common  anywhere. 


CHAPTER  VII. 

TINEJE  AND  PTEROPHORL 

We  now  come  to  a  vast  group  of  Moths,  some  of  which  are 
moderately  large,  while  some  are  so  very  minute  that  they 
scarcely  seem  to  be  ranked  among  the  Lepidoptera. 

The  name  Tinese  is  taken  from  a  Latin  word  signifying  a 
Clothes  Moth,  and  has  nothing  to  do  with  our  word  '  tiny,' 
however  appropriate  that  may  be  in  many  cases.  The  number 
of  these  Moths  is  really  imknown,  for  there  is  scarcely  a  year 
in  which  some  new  species  of  the  TineaB  is  not  discovered  and 
placed  on  the  list.  Indeed,  so  numerous  are  they  that  they 
have  collectively  been  ranked  under  a  separate  name,  viz. 
Micro-lepidoptera,  and  their  study  has  become  quite  a  distinct 
branch  of  entomology.  Their  average  dimensions  may  be  seen 
by  reference  to  Fig.  7  on  Plate  XVII.,  in  which  the  beautiful 
little  Moth  called  the  Golden  Pigmy  is  represented  of  its 
natural  size. 

We  will  now  proceed  to  examine  a  few  examples  of  this 
group  of  Moths,  and  begin  with  the  insect  which  is  figured 
on  Woodcut  LX.  Fig.  1.  Ite  scientific  title  is  Depressaria 
fiervosella.  No  popular  name  has  yet  been  given  to  it,  so,  in 
allusion  to  the  peculiar  colour  of  ite  upper  wings,  I  will  call 
it  the  Brown  Plush. 

Without  a  magnifying  glass,  it  is  impossible  to  make  out 
correctly  the  colours  of  this  little  Moth.  The  upper  wings  are 
brown,  with  a  slight  reddish  gloss,  and  on  close  examination  are 
seen  to  be  covered  with  a  great  number  of  tiny  longitudinal 
streaks  of  a  yellowish  dun.  Altogether,  the  general  eflFect  of  the 
upper  surface  of  the  wing  is  exactly  like  that  of  a  piece  of  brown 
plush.  The  base  of  the  upper  wings  is  dark  brown,  and  so  is  a 
small  spot  near  the  inner  margin,  and  two  dusk-dun  spots  on 
the  disc     The  fringe  of  the  wings  is  greyish-dun.     The  lower 
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wioga  and  the  abdomen  are  grey,  as  is  the  under  surface  of  the 
wings. 

The  larva  of  this  insect  is  bluiBb-black,  with  an  orange  stripe 
OD  each  side,  and  is  really  a  baodsome  little  creature.  It  feeds 
on  the  Hemlock  Water  Dropwort  {(Ejianthe crocata).  A  mag- 
nified figure  of  this  caterpillBr  is  given  at  Fig.  a  of  the  same 
Woodcut,  and   Fig.  b  shows   the    caterpillar   of  its    natural 

LX 


size,  feeding  on  the  flowers  of  the  dropwort  which  it  has  drawn 
together  with  silken  threads. 


I  CANNOT  pass  unnoticed  the  very  beautiful  and  very  mis- 
chievous insect  called  by  the  popular  name  of  the  Little  Ermine 
iffi^onomeuta  padella).  With  respect  to  the  first  of  these 
namee,  I  must  mention  that  some  writers  on  entomology  omit 
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tbe  H  and  spell  the  word  Yponomeuta.  This  practice,  although 
it  is  largely  indulged  in  by  various  writers,  is  utterly  wrong,  as 
it  omits  the  aspirate  in  the  Greek,  the  English  representative 
of  which  is  the  letter  H. 

Following  exactly  the  spelling  as  well  as  the  arrangement  of 
certain  authors,  I  have  more  than  once  accepted  this  omission 
of  the  aspirate,  but  I  can  do  so  no  longer,  and  hereby  oflfer  my 
protest  against  any  such  barbarism.  The  scientific  names  of 
insects  are  quite  crabbed  enough  as  it  is,  and  there  is  no  need 
to  add  to  the  difficulty  of  remembering  them  by  false  spelling. 

It  would  be  thought  extremely  absurd  to  write  of  burning 
ydrogen  gas,  of  killing  an  yena,  of  using  yperbola,  of  singing 
an  ymn,  of  planting  an  yacinth,  of  inserting  an  yphen  between 
two  words,  of  unmasking  an  jrpocrite  or  supporting  an  ypothesis  ; 
and  yet,  such  words  are  not  one  whit  more  ridiculous  than 
Yponomeuta  for  Hyponomeuta.  I  rather  think  they  have  been 
so  spelt  by  persons  more  conversant  with  entomology  than 
philology,  and  who  have  learnt  enough  Greek  to  know  the 
alphabet,  but  not  enough  to  know  the  aspirate. 

In  the  next  place  the  reader  will  remark  that  the  specific 
names  of  the  insects  belonging  to  the  Tinese  are  made  to  end 
in  *  ella.'  The  specific  name  of  the  insect  just  described,  used 
to  be  given  as  nervosa^  but  has  been  altered  to  nervosMa  for 
the  sake  of  imiformity. 

It  is  impossible  to  mistake  the  little  Ermine,  whose  long, 
narrow,  satiny  white  upper  wings,  sprinkled  with  black  dots, 
render  it  exceedingly  conspicuous.  The  destruction  wrought 
by  this  little  insect  is  almost  incredible,  whole  trees  be- 
ing stripped  of  their  foliage,  and,  instead  of  bearing  leaves, 
covered  with  the  white  webs  and  strong  threads  of  the  cater- 
pillars. Even  in  the  midst  of  London,  in  the  densest,  smok- 
iest, dingiest  part  of  Bermondsey,  I  have  seen  this  Moth  in 
full  force.  It  was  simply  master  of  the  situation.  The  little 
square  yard  which  did  duty  for  a  garden  was  overrun  with  the 
caterpillars,  which  stretched  their  tough  silken  cables  across 
the  yard,  across  the  windows,  across  the  doorways,  across  the 
path,  and,  in  fact,  seemed  to  have  calculated  how  they  could 
most  annoy  the  legitimate  proprietors  of  the  place. 

Not  content  with  taking  possession  of  the  tiny  garden,  they 
invaded  the  houses  aroimd,  and  every  window  that  was  opened 
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was  at  once  stormed  by  the  caterpillars,  which  entered  the 
rooms,  crawled  over  the  furniture,  trailed  their  silken  lines 
over  everything  in  the  room,  and  really  made  the  inhabitants 
of  the  houses  quite  afraid  to  admit  the  little  air  that  ever  stirs 
in  such  localities.  Yet^  in  the  midst  of  all  the  smoke,  the 
dust,  the  *  blacks,'  and  the  other  adjimcts  of  the  neighbourhood, 
the  little  Moths  fluttered  about  with  wings  as  purely  white  as 
if  they  had  never  come  within  twenty  miles  of  a  chimney. 

We  must  not  pass  over  without  notice  the  lovely  Long-horn 
Moths,  of  which  we  have  several  examples  in  England.  These 
Moths  are  remarkable  for  the  extreme  length  and  delicacy  of 
their  antennae,  these  appendages  being  very  much  longer  in  the 
males  than  in  the  females.  The  best  known  of  these  is  the  Ds 
Geerean  {Adda  de  GeereUa).  This  is  a  truly  magnificent 
insect.  Even  to  the  naked  eye  its  upper  wings  are  singularly 
beautiful,  but  when  it  is  examined  by  the  microscope  its 
splendour  absolutely  baffles  description.  Suffice  it  to  say  that 
the  wings  then  appear  to  be  covered  with  scale  armour  of 
burnished  gold,  every  scale  taking  a  rich  purple  hue  in  certain 
lights.  As  the  insect  is  turned  under  the  microscope  the  edges 
are  deeply  purple,  this  hue  being  strongest  and  most  con- 
spicuous towards  the  tips.  The  fringe  of  the  wings  has  also  a 
tendency  to  purple. 

The  antennae  of  this  Moth  are  of  enormous  length.  Just  at 
the  base  they  are  rather  thick,  and  have  a  very  slight  feathering. 
They  then  suddenly  diminish,  and  are  so  long  and  so  delicate 
til  at  they  almost  look  like  the  threads  of  a  spider's  web  that 
have  been  casually  attached  to  the  creature's  head.  Indeed,  I 
have  often  taken  the  Moth  by  watching  for  the  flash  of  light 
reflected  from  the  antennae  as  they  wave  about  in  the  air  like 
threads  of  gossamer,  while  the  insect  is  sitting  quietly  on  a 
leaf. 

The  caterpillar  of  this  Longhom  Moth  feeds  on  the  Wood 
Anemone,  and  is  pale  yellow  with  a  black  head.  The  structure 
of  the  chrysalis  is  very  remarkable,  on  account  of  the  manner 
in  which  the  antennae  are  disposed.  In  the  pupa  of  ordinary 
Lepidoptera  the  antenna}  lie  straight  down  the  front  of  the 
body,  but  such  a  provision  would  be  quite  insufficient  for  the 
Long-horn,  whose  antennae  are  many  times  as  long  as  the  bod  v. 
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On  examining  one  of  the  pupae,  it  will  be  found  that  the 
antennae  are  led  down  the  body  as  usual,  but  are  then  rolled 
spirally  round  the  end  of  the  tail,  so  as  to  make  quite  a  bold 
knob,  thus  disposing  of  their  enormous  length  in  a  very  small 
compass. 

There  is  another  common  and  most  beautiful  species,  the 
Green  Longhorn,  in  which  the  upper  wings  are  glittering 
golden-green,  instead  of  gold-brown  and  purple.  The  colour  of 
the  wings  much  resembles  that  of  the  young  oak-leaf,  on  which 
the  Moth  loves  to  sit,  and,  were  it  not  for  the  gleam  of  the 
waving  antennae,  it  might  readily  escape  observation.  Both 
these  species  are  common  in  oak  copses,  and  are  often  taken  in 
the  sweep  net  when  the  collector  is  searching  for  beetles.  Six 
species  of  Long-horn  Moths  are  known  to  inhabit  England,  the 
two  which  have  been  mentioned  being  the  most  conspicuous. 

As  an  example  of  the  leaf-rolling  Tineae,  we  will  take  that 
very  well-known  species  which  infests  the  lilac,  and  is  known 
by  the  popular  name  of  the  Confluent  Barred  Moth  {Ordcil" 
laria  syri/ngeUa).  It  is  a  pretty  little  insect,  the  upper  wings 
being  ochreous  and  mottled  profusely  with  dark  brown,  while 
near  the  tip  of  the  ¥nng  there  is  an  eye-like  mark  with  a  black 
centre.  The  lower  wings  are  greyish-brown.  In  consequence 
of  its  food  it  is  sometimes  called  the  Lilac  Moth. 

The  caterpillar  of  this  insect  undergoes  two  distinct  stages  of 
larval  life,  and  is  at  one  time  a  burrower  and  at  another  a 
leaf-roller.  Almost  as  soon  as  the  egg  is  hatched,  the  little 
caterpillar,  which  is  then  scarcely  recognisable  without  a  mag- 
nifying-glass,  eats  its  way  into  the  interior  of  a  leaf,  and  there 
remains  for  some  time,  feeding  on  the  parenchyma,  or  soft 
substance  between  the  upper  and  under  sides  of  the  leaf. 
Before  very  long  it  grows  too  large  for  this  habitation,  and 
then  makes  its  way  into  the  open  air,  where  it  immediately 
sets  about  preparing  a  more  suitable  home.  The  mode  in 
which  it  does  so  is  very  curious. 

Selecting  a  rather  young  and  tender  leaf,  the  tiny  caterpillar 
attaches  a  number  of  silken  threads  to  the  edges  and  tip,  and 
^tens  the  other  ends  of  the  threads  to  the  middle  of  the  leaf, 
fixing  them  in  a  row,  so  that  they  look  something  like  the  warp 
threads  in  a  loom.     These  threads,  slight  as  they  may  be,  arc 
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both  Birong  and  elastic,  and  by  their  elasticity  the  tip  of  the 
leaf  is  partially  curled  over.  The  caterpillar  then  pulls  at  the 
threads,  tightens  those  that  are  in  the  least  loose,  and  so 
proceeds  until  the  leaf  will  bend  no  more.  It  then  goes  back 
to  the  tip,  which  is  now  bent  over,  fEistens  another  row  of 
threads  about  the  eighth  of  an  inch  beyond  the  first  set,  and 
iixes  them  in  the  same  manner  as  before.  The  leaf  being  now 
much  more  bent,  the  first  threads  hang  loosely,  and  are  again 
shortened,  tightened,  and  fastened  down.  In  this  way  the 
caterpillar  proceeds  until  it  makes  the  leaf  into  a  hollow  roll, 
in  which  it  may  live,  ^^^len  one  of  these  leaf-rolls  is  newly 
finished,  the  extreme  elasticity  of  the  threads  can  easily  be 
tested,  for  the  roll  can  be  partly  opened,  when  the  threads  will 
allow  themselves  to  be  considerably  stretched,  and  as  soon  as 
the  force  is  removed  will  spring  back  again  to  their  former 
length.  Row  after  row  of  these  threads  may  be  seen,  all  set  in 
regular  order,  and  looking  almost  like  strips  of  the  finest  white 
silk. 

On  Woodcut  LX.  Fig.  2  is  shown  a  magnified  portrait  of 
a  most  beautiful  little  Moth  named  Coleophora  ihvpenneUcu 
This  insect,  though  apparently  larger  than  those  on  Plate  XVIL 
Fig.  7,  is  really  much  about  the  same  size,  the  long  fringes  of 
the  wings  making  them  look  larger  than  they  really  are.  As 
the  reader  may  see  by  reference  to  the  illustration,  the  actual 
wings  are  very  small,  very  narrow,  and  very  pointed,  their 
apparent  width  being  entirely  due  to  the  fringe.  The  colour 
of  the  upper  wings  is  satiny- white,  the  few  ner\'iu*es  are  slightly 
yellow,  and  there  is  a  tendency  to  brown  towards  the  tips. 
The  under  siurface  of  these  wings  is  grey,  with  a  tinge  of 
reddish-brown.  The  under  wings  are  dark  grey.  The  head 
and  thorax  are  white,  and  the  abdomen  is  grey  with  a  white 
tuft  at  the  end  of  the  t<iil. 

The  scientific  name  of  this  little  Moth  has  already  been 
given.  Hitherto  it  has  not  been  recognised  by  any  popular 
name,  so  I  will  call  it  the  Flakelet,  in  allusion  to  its  resem- 
blance to  a  little  snow-flake. 

The  caterpillar  is  a  pretty  little  creature.  Its  body  is  a  sort 
of  dull  amber-yellow,  and  its  head  is  black.  The  second 
s(?gment  lias  a  large  double  Mack  mark  on  the  back,  the  third 
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segment  has  four  black  spots,  and  the  last  segment  has  one 
similar  spot.  A  figure  of  the  caterpillar  is  given  on  Woodcut 
LX.  Fig.  c.  Like  many  of  the  Tinese  larvae,  it  does  not  live  in 
the  open  air,  but  makes  for  itself  a  kind  of  case,  shaped  very 
much  like  a  pistol.  This  case  is  very  dark  brown,  sometimes 
black,  and  stands  on  its  end,  the  muzzle  on  tlie  leaf  and  the 
but  in  the  air.  The  caterpillar  only  protrudes  its  head  from  the 
case,  and  when  alarmed  it  shrinks  entirely  within  its  home,  and 
draws  the  opening  closely  against  the  surface  of  the  leaf.  It 
feeds  mostly  on  the  birch,  and  is  quite  common  in  most  parts  of 
England.  The  generic  name  Coleophora  is  formed  from  two 
Greek  words,  signifying  Sheath-bearer,  and  alludes  to  the  habit 
of  living  within  a  portable  case  or  sheath. 

There  is,  for  example,  the  Coleophora  pcMiatella,  a  Moth 
much  resembling  the  preceding  species,  but  larger,  its  spread  of 
wings  being  nearly  half  an  inch. 

This  larva  makes  a  case  very  much  resembling  a  paper  bag 
tied  so  as  to  form  a  sort  of  narrow  neck  and  a  large  irregular 
bulb.  I  have  bred  many  of  these  Moths,  and  have  been 
extremely  interested  in  the  structure  of  their  movable 
dwelling.  To  the  unassisted  eye,  it  looks  merely  like  a  rather 
irregular  piece  of  blackish  membrane,  but  when  the  magnifying 
glass  is  brought  to  bear  on  it,  a  very  remarkable  structure  is 
disclosed.  If  it  be  examined  by  means  of  an  ordinary  lens, 
it  looks  as  if  made  of  a  vast  number  of  small  black  scallop 
shells  fastened  together  at  their  edges. 

If  a  portion  of  tliis  case  be  removed,  and  placed  under  a 
tolerably  powerful  microscope,  the  real  formation  of  the  case  is 
revealed.  It  is  made  entirely  of  silk,  each  scallop  being 
formed  separately,  and  joined  to  its  neighbours.  In  some 
cases  the  junctions  have  given  way,  and  the  scallops  have 
become  partially  separated.  I  have  seen  a  knitted  counter- 
pane formed  on  exactly  the  same  principle  technically  called  the 
'  shell-pattern,'  the  scallops  having  been  knitted  separately,  and 
then  sewn  together  at  their  edges.  It  is  quite  easy  to  trace  the 
dates  of  these  little  scallops,  for  those  of  oldest  date  are  dark 
and  discoloured,  while  those  that  are  last  made  are  pure  white. 

On  opening  this  case  with  a  pair  of  very  fine  scissors,  a 
second  case  is  found  within  it,  firmly  attached  to  the  outer 
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case  by  its  base,  the  mouths  of  the  two  cases  coinciding  with 
each  other,  and  consequently  being  very  thick  and  strong. 
This  inner  case  is  not  the  least  like  the  outer  one,  being  nearly 
cylindrical,  and  hardly  wider  than  the  neck,  except  at  the 
base,  where  it  slightly  widens.  Owing  to  the  residence  of  the 
caterpillar  within  it,  the  colour  of  the  inner  case  is  much 
darker  than  that  of  the  outer.  It  is  formed  in  the  same 
manner,  being  constructed  of  a  great  number  of  silken  scallops. 

When  the  larva  is  full-fed,  it  draws  the  mouth  of  this  double 
case  tightly  against  the  surface  of  the  leaf,  and  fiistens  it  down 
with  a  great  number  of  silken  bands,  always  attaching  it 
to  some  nervure,  generally  the  middle  nervure,  of  the  leafl 
Within  this  double  fortress  the  larva  changes  to  a  pupa,  and 
not  until  it  assumes  the  perfect  shape  does  it  leave  the  silken 
case  in  which  it  passed  its  larval  existence. 

Such  is  a  brief  description  of  this  very  remarkable  habita- 
tion. I  have  always  found  them  on  the  oak,  fixed  to  the 
upper  surface  of  the  leaf,  and  have  taken  as  many  as  I  wanted 
in  a  small  path  running  over  Shooter's  Hill,  in  Kent,  where 
the  quantity  of  oak  underwood  brings  all  oak-loving  insects 
easily  to  hand. 

As  to  the  other  members  of  this  genus,  they  all  make  cases 
more  or  less  curious,  but  all  constructed  of  the  same  materials 
and  for  the  same  purpose.  That  of  Coleophx>ra  therinella  is 
very  long  and  slender,  quite  straight,  and  of  a  pale-brown. 
That  of  Goleophara  cumtcipennella  is  shaped  something  like 
a  round-headed  Fiji  club,  the  neck  being  very  narrow,  and  the 
base  very  large  and  covered  with  all  sorts  of  irregular  projec- 
tions. The  popular  name  of  this  Moth  is  the  Little  Waggoner, 
and  its  colouring  is  very  much  like  that  of  the  preceding  species, 
except  that  the  nervures  arc  yellow  towards  the  base  and 
become  brown  towards  the  tips  of  the  wings.  The  larva  is 
rather  a  general  feeder,  and  has  been  found  upon  the  leaves  of 
the  oak,  the  sallow,  the  hornbeam,  and  other  trees.  The  larva- 
case  of  Coleophora  C07ispicuella  well  deserves  the  name,  for  it  is 
extraordinarily  black,  and  looks  very  much  like  a  black  pea- 
pod  in  miniature,  stuck  by  one  end  to  a  leaf. 

On  Woodcut  LX.  Fig.  3  is  shown  the  Hed  Feather  {Tisclie- 
ria  complanella),  so  called  from  its  colour  and  the  feathery 
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character  of  its  wings,  the  upper  pair  being  warm  orange  with 
a  longitudinal  black  bar,  as  seen  in  the  illustration.  This  is 
another  of  the  oak-feeders,  and  the  perfect  insect  is  conunon 
everywhere  during  the  earlier  part  of  the  summer.  The 
name  Bed  Feather  is  almost  a  literal  translation  of  Stephen's 
name  of  rufipennella,  which  he  gave  to  it,  but  which  could 
not  be  retained  because  the  name  complanella  was  of  earlier 
date.     The  larva  of  this  insect  is  shown  at  Fig.  d. 

The  next  group  of  Tine®  are  all  leaf-miners  in  the  larval 
state.  The  name  of  this  group  is  the  Lithocolletidae.  The 
object  of  this  name  I  really  cannot  determine.  It  is  derived 
from  two  Greek  words,  the  former  signifying  a  stone,  and  the 
latter  to  glue  or  cement.  Taken  collectively,  the  words  may 
either  signify  a  stone-cementer,  or  something  that  is  inlaid  or 
cemented  with  stone.  Perhaps  the  colouring  of  the  wings 
may  have  given  some  notion  of  a  mosaic  wall,  which  is  made  of 
small  cubes  of  stone  cemented  together. 

A  FIGURE  of  one  of  the  prettiest  of  these  very  pretty  insects 
is  given  on  Woodcut  LXI.  Fig.  1,  very  much  magnified.  The 
scientific  name  of  this  insect  is  LithocoUetea  corylMa.  No 
popular  name  has  been  given  to  it,  so  I  shall  call  it  the 
Brown  Dolly,  because  the  brown  markings  on  the  white  wings 
bear,  when  viewed  from  base  to  tip,  a  certain  resemblance  to  a 
rude  wooden  doll.  It  is  really  a  very  pretty  insect.  Viewed 
with  the  naked  eye,  it  is  so  small  that  the  shape  of  the 
markings  is  wholly  invisible,  and  all  that  can  be  seen  is  a 
white  surface  profusely  sprinkled  with  brown,  or  a  brown 
surface  spotted  with  white.  But,  when  the  magnifying  glass 
is  brought  to  bear  upon  it,  the  markings  are  seen  to  be  very 
clearly  defined.  I  have  examined  a  considerable  number  of 
these  beautiful  little  Moths,  and  in  none  of  them  was  there 
any  noticeable  variation. 

Although  but  few  colours  are  employed  in  the  decoration  of 
the  little  Moth's  plumage,  it  is  a  most  beautiful  insect,  the 
rich  brown  and  pure  creamy  white  being  contrasted  in  a 
wonderfully  bold  manner.  There  is  a  slight  difference  in  the 
colour  of  the  sexes,  the  upper  wings  of  the  male  being  soft 
creamy-white,  while  those  of  the  female  are  cold  grey-white. 
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Upon  their  surface  ^e  drawn  the  rich  brovm  markings  showo  in 
the  illustration.  The  fringe  ia  whitish-grey.  The  under  wings 
are  grey,  fringed  with  a  much  lighter  hue,  and  darkening  at 
the  base.  The  sides  of  the  head  are  yellow,  and  the  face 
snowy-white ;  the  thorax  is  of  the  same  colour  as  the  upper 
wings,  and  the  abdomen  is  grey,  ended  with  a  tuft  of  very  pale 
yellow. 

LXi 


/    \ 


The  larva  is  represented  at  Fig.  a,  very  much  magnified. 
When  living  it  ia  about  ^  long  as  the  capital  letter  I,  and 
indeed,  could  not  be  much  larger  in  consequence  of  the 
character  of  its  home.  Its  colour  is  pale  yellow,  with  a 
bladdsh-brown  head,  and  a  pat^h  of  deep  orange  upon  the 
ninth  Bcgment.  It  burrows  into  the  leaven  of  the  bazel 
{CoryhiH  •irellana),  from  which   it   obtains  ils  specific  name 
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This  little  creature  is  common  upon  its  food-plant,  and  can 
easily  be  obtained  by  rearing  it  from  the  larval  state.  I  find 
that  nearly  all  leaf-miners  are  easily  reared.  They  require 
very  little  trouble,  and  the  collector  is  free  from  the  ever- 
constant  labour  of  procuring  food,  which  is  a  serious  tax  on 
anyone  who  cannot  pay  a  substitute  to  do  it  for  him.  But, 
with  leaf-miners,  there  is  scarcely  any  trouble  at  all,  and  the 
following  directions  ¥dll  be  found  amply  sufficient.  Cut  off 
the  twig  on  which  grows  the  mined  leaf,  and  bring  it  home. 
In  order  to  ascertain  whether  the  larva  is  still  inside  the  leaf, 
hold  it  up  to  the  light,  when  a  short,  opaque  line  will  at  once 
detect  its  presence.  Tie  a  piece  of  fine  gauze  loosely  over  the 
leaves,  put  the  stem  in  water  and  all  is  done.  These  little 
creatures  go  through  their  transformations  very  quickly,  and  in 
a  comparatively  short  time  the  beautiful  little  Moths  may  be 
seen  fluttering  within  their  gauzy  prison. 

The  gauze  bag,  with  its  living  burden,  is  then  slipped  into 
the  laurel-bottle,  and  the  Moths  can  then  be  set. 

It  is  very  easy  to  say  that  such  Moths  must  be  set,  but  to 
set  them  is  a  very  different  business.  They  are  so  very  small 
that  to  get  even  the  slenderest  of  pins  through  the  thorax  is 
quite  out  of  the  question,  and  they  must  therefore  be  mounted 
on  card.  It  is  best  done  by  taking  some  very  white  card-board, 
moistening  the  surface  with  transparent  cement,  laying  the 
Moths  upon  it,  and  drawing  their  wings  into  position  with  a 
very  fine  needle-point.  As  soon  as  the  cement  is  dry,  the 
card-board  can  be  cut  up  into  strips,  so  as  to  have  the  Moth  at 
one  end  of  the  strip  and  the  pin  at  the  other,  just  as  is  done 
with  small  beetles.  I  have  seen  a  number  of  these  Micro- 
lepidoptera  thus  displayed  on  a  piece  no  larger  than  a  lady's 
visiting  card,  the  effect  of  their  glittering  wings  being  abso- 
lutely gorgeous  when  a  bright  light  was  reflected  upon  them. 

The  last  of  the  Tineae  which  we  can  mention  in  this  work  is 
tlie  Golden  Pigmy  {Nepticula  aurdla\  which  is  shown  on 
Woodcut  LXI.  Fig.  2.  This  is  a  very  much  magnified  figure,  as 
can  be  seen  by  comparing  it  with  Plate  XVII.  Fig.  7,  where 
it  is  represented  of  its  natural  size. 

This  very  common  insect  affords  an  admirable  example  of 
the  Tineae,  its  small  size  and  glittering  hues  being  two  of  the 
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leading  characteristics  of  the  group.  The  upper  wings  are 
rich  brown  with  a  golden  gloss  and  a  tendency  to  purple 
beyond  the  middle.  Across  the  middle  runs  a  broad  diagonal 
band  of  shining  gold^  which,  imder  the  microscope,  is  abso- 
lutely painful  to  the  eyes  from  its  splendour. 

Indeed,  were  this  minute  insect  only  as  large  as  our  conunon 
peacock  butterfly,  it  would  be  acknowledged  to  be  the  most 
magnificent  insect  in  the  world,  and  even  the  most  gorgeous 
inhabitants  of  the  tropics  would  pale  before  its  splendoiur. 
Fortunately,  the  entomologist  is  independent  of  such  con- 
siderations as  mere  size,  for  the  microscope  enables  him  to 
enlarge  the  smallest  insect  to  any  dimensions  that  he  wishes, 
so  that  he  can  give  to  the  smallest  of  insects  all  the  pictorial 
effects  which  they  would  have  if  they  were  many  thousand 
times  their  real  size. 

The  larva  of  the  Golden  Pigmy  is  shown  at  Pig.  b.  This 
caterpillar  burrows  in  the  leaf  of  the  common  bramble,  and  in 
many  cases  is  the  cause  of  the  devious  tracks  which  are  seen 
in  its  leaves.  The  particular  path  taken  by  these  larvae  seems 
to  be  very  much  a  matter  of  choice.  When  very  young,  they 
seem  to  be  deterred  by  the  presence  of  a  nervure,  and  to 
change  the  direction  of  their  track  when  they  come  across  it, 
whereas,  when  they  become  older  and  stronger,  they  mine 
their  way  through  the  nervures  with  perfect  indifference. 
Sometimes  a  Pigmy  caterpillar  happens  to  make  its  way, 
when  very  young,  to  the  extreme  edge  of  the  leaf.  When  it 
does  so,  it  seems  never  to  be  able  to  extricate  itself  from 
the  margin,  but  follows  with  the  utmost  fidelity  the  notched 
edges  of  the  leaf,  sometimes  nearly  travelling  round  the  leaf 
before  it  ceases  to  feed.  When  it  is  full-fed,  it  makes  a  very 
little  cocoon  at  the  end  of  its  devious  tunnel,  and  in  a  short 
time  emerges  in  the  perfect  state. 

There  is  scarcely  a  plant  the  leaf  of  which  is  not  mined  by 
some  species  of  this  lovely  genus,  so  that  to  obtain  a  tolerably 
good  series  of  the  Nepticulae,  or  Pigmies,  as  they  are  popularly 
termed,  is  not  a  difficult  matter.  This,  indeed,  is  almost  the 
only  mode  of  obtaining  these  Lilliputian  Moths — the  humming- 
birds of  the  Lepidoptera — in  any  number,  for,  in  spite  of  their 
extremely  brilliant  colours,  it  is  very  difficult  to  detect  them 
when  at  liberty.     They  have  a  habit  of  settling  on  the  rough 
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trunks  of  trees,  old  palings,  and  similar  localities,  and  placing 
themselves  so  that  the  brown  hue  of  their  wings  corresponds 
with  that  of  the  object  on  which  they  have  settled,  while  the 
light  does  not  reflect  the  glittering  metallic  hues  with  which 
nearly  all  the  species  are  decorated.  Bearing  them,  however, 
is,  as  has  already  been  mentioned,  extremely  easy,  and  the  only 
difficulty  is  to  set  them  neatly  without  damaging  their  gorgeous 
plumage. 

One  of  these  Pigmies,  NepticiUa  plagicoteUa^  is  supposed  to  be 
the  very  smallest  of  British  Lepidoptera.  It  is  a  most  lovely 
little  being,  the  wings  being  deep  brown  with  a  violet  gloss, 
across  which  is  drawn  a  glittering  band  of  burnished  silver. 
Another,  Nepticula  argentipedeUa,  has  the  upper  wings  of  a 
velvet  black  shot  with  violet,  and  a  central  band  of  pure 
white.  Then,  Nepticula  acetoseUa,  has  the  upper  wings  dark 
shining  bronze,  crossed  with  a  band  of  rich  violet  edged  with  a 
line  of  pure  white.  Much  has  been  done  with  these  lovely 
little  insects  of  later  years,  but  much  more  remains  to  be  done, 
and  if  any  of  my  readers  will  take  up  this  one  subject  of  the 
leaf-miners,  they  will  find  themselves  amply  rewarded  for  their 
trouble. 


We  are  now  among  some  very  curious  and  withal  beautiful 
insects,  though  none  of  them  possess  the  magnificent  colour- 
ing which  distinguishes  the  lovely  little  Moths  which  have 
just  been  described.  They  are  scientifically  known  by  the 
name  of  Pterophori,  or  Eeather-Bearers,  and  bear  the  popular 
name  of  Plume  Moths,  on  account  of  the  structure  of  the 
wings.  In  those  Lepidoptera  which  we  have  hitherto  examined, 
the  wings  are  formed  of  a  thin  membrane  stretched  between 
certain  strengthening  nervures,  or  wing-rays,  the  principal  of 
which  radiate  from  the  base  of  the  wing.  But  in  the  Plume 
Moths  there  is  no  membrane,  each  nervure  being  furnished 
with  long,  hair-like  plumes  by  which  the  insect  is  sustained  in 
tlie  air.  In  the  imder  wings,  the  nervures  are  separate  nearly 
from  the  base  to  the  tip,  but  the  upper  wings  are  only  divided 
from  the  middle. 

There  are,  however,  exceptions  to  most  rules,  and  such  is  the 
case  with  the  Plume  Moths,  for  there  is  one  Plume  Moth 
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called  Adactyla^  or  Agdistea  Beimietil,  which  has  scarcely  the 
least  appearance  of  belonging  to  this  group  of  Moths,  the 
wings  not  being  divided  at  all.  The  popular  name  of  this 
Moth  is  the  Plumeless  Plume.  It  is  found  on  our  coasts, 
the  caterpillar  feeding  upon  sea-loving  plants,  such  as  the 
Lavender  Thrift  {StcUice  Urrumium).  Both  pairs  of  wings  of 
this  insect  are  very  long,  slender,  and  sharply  pointed.  The 
upper  pair  are  yellowish-brown  with  a  few  small  black  spots, 
and  the  under  pair  simply  pale  brown. 

TuE  commonest  and  one  of  the  prettiest  of  the  Plume 
Moths  is  shown  on  Plate  XVII.  Fig.  5.  It  is  popularly  known 
as  the  Large  White  Plume,  the  Skeleton,  or  the  Phantom,  all 
names  being  perfectly  appropriate.  Its  scientific  name  is 
Pterophorua  pentadactylua. 

This  very  beautifid  though  simply  coloured  insect  has  the 
wings  pure  snowy-white,  and  divided  into  separate  plumes,  as 
shown  in  the  illustration.  In  all  cases  the  feathering  of  the 
plumes  is  much  wider  on  the  inner  than  the  outer  side  of  the 
nervure,  very  much  like  the  structure  of  an  ordinary  bird's 
feather.  If  the  wings  be  examined  with  the  microscope,  it 
will  be  seen  that  the  long  fringes  which  form  the  feathering 
are  composed  of  the  ordinary  scales  which  cover  the  wings  of 
the  Lepidoptera,  such  scale  being  drawn  out  to  a  great  lei^gth. 
Indeed,  length  of  scale  is  one  of  the  leading  characteristics  of 
these  Moths,  and  the  scales  which  clothe  the  base  of  the  wings 
are  also  remarkable  for  their  length.  AVhen  viewed  by  a 
side  light,  these  plumes  have  a  satiny  lustre,  which  quite  dis- 
appears when  they  are  viewed  through  a  magnifying-glass,  so 
as  to  render  each  of  the  delicate  filaments  visible. 

The  Moth  conceals  itself  during  the  day,  making  its  appear- 
ance at  dusk,  when  it  flutters  about  like  a  snow-flake  driven  at 
random  by  the  wind.  It  never  makes  a  long  flight,  but  if 
disturbed  in  one  spot,  just  flits  a  yard  or  two  and  again  settles 
on  some  leaf,  where  its  white,  outstretched,  though  not  outspread 
wings  render  it  very  conspicuous  when  at  rest.  It  never  folds 
its  wings  to  its  body  as  do  so  many  Moths,  but  remains  with 
them  stretched  on  either  side  to  thoir  very  fullest  extent,  as  if 
actually  coiuting  observation. 
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There  are  nearly  thirty  species  of  this  genus  known  to 
inhabit  England,  the  handsomest  of  which  is  certainly  the 
Rose  Plume  {Pteraphorua  rhododactylua).  This  is  really  a 
very  lovely  insect.  It  is  only  partially  plumed,  the  upper 
wings  being  without  any  divisions,  and  only  the  lower  pair 
feathered.  The  whole  of  both  wings  is  rosy  pink,  except  the 
basal  half  of  the  upper  wings,  which  are  golden  yellow,  white, 
and  the  darkest  possible  chestnut  brown. 

The  plainest  and  simplest  of  all  these  Moths  is  probably  the 
Stone  Plume  {Pteraphorua  pteroddctylus),  which  is  drawn  on 
Plate  XVII.  Fig.  6.  This  insect  is  simply  brown,  and  the 
darkest  of  all  the  species.  The  upper  ¥dngs  are  without 
plumes.     The  habits  of  all  the  species  are  very  similar. 

The  last  of  the  Plume  Moths,  and  indeed,  the  last  Moth  in 
our  list  of  British  Lepidoptera,  is  the  beautiful  little  insect 
w  hich  is  called  various  names,  only  one  of  which  is  in  any  way 
correct.  In  some  places  it  is  known  by  the  name  of  the 
I'housand  Plume,  in  others  by  that  of  the  Twenty  Plume,  and 
in  others  the  Mant-Cleft  Plume,  sometimes  abbreviated  into 
Many  Plume.  This  last  name  is  the  only  one  which  is  correct  in 
any  way,  and,  after  all,  its  correctness  is  only  owing  to  its  vague- 
ness, which  is  almost  a  literal  translation  of  its  scientific  name, 
Alucita  polydactyla,  or  the  Many-fingered  Moth.  In  real 
fact  the  Moth  has  twenty-four  plumes,  which  radiate  from  the 
body,  so  that,  when  the  insect  is  at  rest,  its  outline  is  almost 
semicircular. 

It  is  but  a  little  insect,  the  largest  specimen  measuring 
barely  half  an  inch  across  the  outspread  wings.  In  its  habits 
it  is  quite  dififerent  to  the  Plume  Moths.  They  are  always  to 
be  found  in  the  open  air,  whereas  the  Many-Plume  Moth  is 
almost  invariably  taken  in  outhouses  or  similar  buildings.  I  have 
frequently  found  it  on  the  windows  of  my  own  rooms,  its  peculiar 
sliape  immediately  betraying  it.  It  can  easily  be  taken  by  the 
plan  called  '  pill-boxing,'  i.e.  putting  an  empty  pill-box  over 
the  Moth,  slipping  a  piece  of  card  or  paper  under  it,  and  then 
putting  on  the  lid  of  the  box  as  the  card  is  withdrawn.  The 
box  can  then  be  put  into  the  laurel  bottle,  or  into  a  vessel  in 
which  a  few  drops  of  chloroform  have  been  placed,  and  in  a  few 
minutes  a  perfect  specimen  will  be  at  the  collector's  disposal. 
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The  colour  of  this  little  Moth  is  very  pale  brown,  speckled  witE 
grey  and  dark  brown,  and  taking  an  ochreous  tint  towards  the 
base  of  the  wings. 

The  larva  of  this  Moth  feeds  on  the  buds  of  the  honeysuckle, 
and  is  very  common.  About  the  end  of  July  or  the  b^inning 
of  August  the  caterpillar  is  full-fed,  and  then  spins  for  itself  a 
cocoon,  in  which  it  undergoes  its  changes.  This,  I  believe,  is 
the  only  Plume  Moth  that  makes  a  cocoon.  In  three  or  foiu* 
weeks  from  the  time  of  its  change  into  the  pupal  state  it  is 
fully  developed,  and  then  makes  its  way  to  the  nearest  place  of 
concealment,  in  which  it  may  remain  dormant  throughout  the 
winter. 

In  those  places  where  the  honeysuckle  grows  wild,  and  man 
has  no  habitation  within  a  reasonable  distance,  the  Many- 
Plume  Moth  is  obliged  to  put  up  with  hollow  tree-trunks  and 
similar  localities.  But  bams,  sheds,  and  outhouses  generally 
are  much  more  convenient  places  of  refuge,  and  in  them  the 
Many-Plume  remains,  never  moving,  unless  disturbed,  from  the 
spot  in  which  it  settled.  It  is  quite  curious  to  see  the  same 
spot  occupied  for  months  together  by  the  same  insect.  This 
little  creature  must  have  a  wonderful  power  of  resisting  cold, 
for  I  have  seen  it  flattened  against  the  wall  in  an  old  shed 
throughout  the  severest  winter,  and  even  though  the  tempera- 
ture must  several  times  have  been  but  little  al)ove  zero,  the 
Moth  seemed  nothing  the  worse  for  it,  but  came  out  in  the 
following  spring,  the  warmth  having  completely  restored  it  to 
animation. 
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HOMOPTEBA. 


We  have  now  arrived  at  a  new  order  of  insects,  the  Homoftera. 
This  order  includes  a  number  of  insects  that  are  apparently 
dissimilar,  but  which  can,  on  careful  examination,  be  recognised 
as  belonging  to  the  same  group.  Our  first  business  is  to  under- 
stand the  name  of  Homoptera. 

This  name  is  formed  from  two  Oreek  words,  signifying 
Same-winged,  and  is  given  to  the  insect  because  both  the  upper 
and  under  pairs  are  of  a  similar  character.  Both  pairs  are 
membranous,  the  upper  pair  are  longer  than  the  lower,  and 
they  do  not  lap  over  each  other  in  repose.  The  body  is  always 
convex,  which  partly  accoimts  for  the  disposition  of  the  wings, 
the  antennae  are  usually  short,  and  the  feet  have  not  more  than 
three  joints.  The  mouth  is  set  rather  back  on  the  imder 
surface  of  the  head,  and  is  furnished  with  a  proboscis  formed 
from  the  mandibles  and  maxillae,  which  are  very  slender  and 
elongated,  and  enclosed  in  the  labium,  which  is  formed  into  a 
sort  of  canal.  The  pupa  is  active,  and  bears  some  resemblance 
to  the  perfect  insect. 

In  this  order  are  comprised  several  well-known  insects,  such 
as  the  ^  cuckoo-spit,'  the  aphis  or  green  blight,  and  the  scale 
insects,  besides  the  comparatively  rare  Cicada.  All  these  insects 
are  very  unlike  each  other,  but  they  agree  in  the  character  of 
the  wings,  the  form  and  position  of  the  proboscis,  and  the  mode 
of  transformation. 

It  has  already  been  mentioned  that  the  Homoptera  never 
have  more  than  three  joints  in  their  feet.  Mr.  Westwood 
considers  the  number  of  joints  in  the  tarsi  as  a  matter  of  such 
importance  that  he  bases  his  arrangement  upon  it,  and  divides 
the  Homoptera  into  three  groups,  those  which  have  three  joints 
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in  the  tarsi,  those  which  have  two  joints,  and  those  which  only 
have  one  joint.  We  will  begin  with  the  first  of  these  groups, 
the  Trimera,  as  they  are  called.  All  these  insects  have  veiy 
small  antennae,  at  the  end  of  which  is  a  slight  bristle.  The 
females  possess  a  complicated  and  beautiful  ovipositor,  with 
which  tliey  bore  into  the  stems  of  the  plants  in  which  they 
deposit  their  eggs.  The  structure  of  these  borers  should  be 
compared  with  that  of  the  boring  Hymenoptera,  which  have 
already  been  described.  Three  families  are  contained  in  this 
group,  only  two  of  which  find  representatives  in  England. 

The  first  of  these  fomilies  is  called  the  Cicadida^  of  which 
only  a  single  British  species  is  known  to  exist.  This  insect  is 
too  rare  to  have  any  popular  name,  and  is  called  Oioada 
anglica.  A  coloured  representation  of  this  interesting  insect 
is  given  on  the  frontispiece,  being  shown  in  the  act  of  flying. 
The  colouring  and  appearance  of  this  insect  are  so  well  given 
in  the  illustration  that  there  is  no  need  for  further  description 
on  that  head.  In  all  the  CicadidsB  the  head  is  short,  broad, 
and  transverse,  with  three  ocelli  set  in  a  triangle  on  the  back 
of  the  head,  and  two  very  large  and  prominent  compound  eyes. 
The  beak  is  three-jointed. 

This  is  a  rare  insect,  but  is  occasionally  found  in  various 
parts  of  the  kingdom,  never,  I  believe,  extending  its  journeys 
towards  the  northern  counties.  The  New  Forest  is  one  of  the 
localities  where  it  is  most  frequently  found.  In  '  The  Entomo- 
logist's Monthly  Magazine,'  vol.  i.  page  171,  is  an  account  by 
Mr.  C.  G.  Harrett  of  the  capture  of  a  female  Cicada  in  Surrey. 
The  insect  was  '  flying  in  the  sunshine  down  a  grassy  side,  and 
pitched  rather  suddenly  among  some  rushes  and  long  grass 
which  were  growing  in  a  wide  open  space  at  a  bend  of  the  path, 
where  I  managed  to  secure  it.  Its  strong  membranous  wings 
made  a  rustling  sound  similar  to  that  produced  by  dragon-flies, 
but,  being  a  female,  it  of  course  made  no  other  noise  whatever. 
I  am  pretty  certain  that  I  saw  another  specimen  a  few  days 
afterwards,  flying  by  the  same  spot  (one  of  the  warmest  and 
most  sheltered  nooks  in  the  neighbourhood),  but  its  flight  was 
so  rapid  that  there  was  no  chance  of  captiuing  it.' 

The  males  are  usually  taken  by  being  beaten  out  of  the 
white  thorn,  while  the  females  haunt  the  common  bracken  fern. 
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on  the  roots  of  which  it  is  supposed  that  the  larva  feeds.  The 
peculiar  sound  of  its  wings  has  already  been  noticed,  and  an 
allusion  made  to  sounds  produced  in  some  other  manner.  In 
mofet  of  the  Cicadae,  the  males  are  able  to  produce  a  very  loud, 
shrill,  and  monotonous  sound,  which  in  some  species  is  so  loud 
that  it  can  be  heard  at  the  distanca  of  a  mile.  This  sound  is 
produced  by  means  of  a  remarkable  internal  apparatus,  con- 
sisting of  a  pair  of  tightly  stretched  membranes  or  '  drums,' 
which  are  acted  upon  by  powerful  muscles.  This  apparatus  is 
guarded  from  harm  by  two  large  plates  formed  from  the  sides 
of  the  metastemum.  If  tliese  plates  be  lifted  up,  the  drums 
can  be  plainly  seen  below  tliem,  the  space  between  the  drums 
and  the  plates  being  so  large  as  to  form  a  cavity,  which  evi- 
dently serves  as  a  sounding-board. 

Whether  our  British  species  sings  or  not  appears  to  be  a 
still  mooted  question  which  could  easily  be  settled.  It  is  true 
that  a  male  kept  in  captivity  for  two  or  three  days  made  no 
sound,  and  on  the  strength  of  this  very  negative  evidence,  the 
English  Cicada  was  set  down  as  dumb.  Now,  I  have  at  this 
moment  a  male  of  the  Great  Green  Grasshopper  under  a  glass 
shade.  He  was  perfectly  silent  for  some  time  after  he  was 
placed  in  confinement,  but  is  now  so  musical  that  he  becomes 
almost  a  nuisance,  his  loud,  shrill  cry  being  plainly  heard 
from  the  room  below  that  in  which  I  am  sitting.  His  musical 
propensities  are  the  more  remarkable  as  he  kicked  off  one  of 
his  hind  legs  while  being  transferred  from  a  little  tumbler  to 
the  large  glass  shade.  Had  this  insect  l>een  as  rare  as  the 
Cicada,  and  had  it  lived  for  some  two  days  in  captivity  and 
then  died,  it  might  have  been  pronounced  to  be  dumb  with 
quite  as  good  reason. 

The  females — fortunately  for  the  ears  of  mankind— do  not 
possess  the  shrilling  apparatus,  but  they  are  provided  with  an 
instrument  which  is  in  its  way  quite  as  wonderful.  This  is  the 
boring  instrument  or  ovipositor.  The  principle  of  these  borers 
is  something  like  that  of  the  corresponding  instrument  in  the 
saw-fly ;  but,  instead  of  being  composed  of  two  flat  saws,  the 
borer  of  the  Cicada  is  formed  of  a  double  spear-headed  in- 
strument, the  edges  of  the  spear-head  being  strongly  toothed. 
With  this  instrument  the  female  Cicada  bores  holes  in  the 
material  in  which  the  future  larva  is  to  be  produced,  and  lays 
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therein  her  eggs.  The  larva  is  shaped  very  much  like  the 
perfect  insect,  except  that  it  has  no  wings,  and  the  fore-legs 
are  enormously  developed,  so  as  to  fit  them  for  digging.  With 
these  excavating  limbs  they  sink  deep  burrows  into  the  earth, 
some  species  of  Cicada  reaching  a  depth  of  three  feet,  and 
feeding  on  the  roots  of  plants. 

The  pupa  is  almost  exactly  like  the  larva,  except  tliat  the 
rudimentary  wings  appear  in  the  form  of  four  thick  and  pointed 
projections  on  the  sides.  When  the  time  for  the  first  trans- 
formation approaches,  the  pupa  leaves  the  earth,  crawls  up 
some  convenient  plant,  and  there  undergoes  much  the  same 
process  as  has  been  related  of  the  dragon  flies  under  similar 
circumstances.  The  pupal  skin  splits  completely  along  the 
middle  of  the  thorax  and  across  the  head,  and  through  this 
T-shaped  aperture  the  perfect  Cicada  makes  its  exit  from  thfi> 
pupal  shell. 

The  empty  pupal  skin  is  then  left  clinging  as  it  stood,  and, 
as  the  natural  elasticity  of  the  skin  causes  the  aperture  to 
close,  the  empty  skin  is  apparently  imchanged  in  external 
appearance,  its  translucency  alone  betraying  that  there  is 
nothing  but  air  inside  it.  Even  the  very  covering  of  the  eyes 
is  thrown  off,  and  I  find  timt  although  the  hexagonal  facets 
of  the  compound  eye  are  plain  enough  when  viewed  through 
an  ordinary  pocket-magnifier,  no  trace  of  them  is  to  be  seen 
upon  the  cast  pupal  skin.  Indeed,  in  this  shed  skin  the 
horny  covering  of  the  eyes  looks  wonderfully  like  the  similar  part 
of  the  cast  skin  of  a  serpent.  The  great  CicadaB  of  Surinam, 
which  can  be  obtained  for  a  few  pence  at  any  naturalist's  shop, 
are  admirable  assistants  to  the  student,  as  their  great  size 
enables  him  to  handle  them  easily,  and  there  is  a  wonderful 
difference  between  the  dissection  of  an  insect  a  quarter  of  an 
inch  in  length  and  one  that  measures  from  two  to  three  inches. 

Passing  by  the  Fulgoridae,  or  Lantern-flies,  of  which  we 
have  no  British  examples,  we  come  to  the  third  family,  the 
Cercopidae,  which  are  plentifully  represented  in  this  coimtry,and, 
indeed,  are  much  too  plentifully  represented  according  to  the 
ideas  of  gardeners.  In  this  family  the  antennae  have  only  three 
joints,  the  last  joint  being  elongated  into  a  slender,  bristle- 
like filament.     There  are  only  two  ocelli,  which  are  set  either 
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on  the  forehead  or  the  face,  and  the  legs  are  fitted  for  leaping. 
The  males  do  not  possess  any  sound-producing  apparatus. 
They  are  fomiliarly  known  in  their  perfect  state  by  the 
popular  name  of  Hoppers,  and  in  their  larval  state  hy  that  of 
Cuckoo-Bpit,  or  Frog-spit. 

The  name  Corcopis  is  Greek,  and  was  used  by  the  ancient 
writers  on  natural  history  to  denote  some  kind  of  Cicada. 

LXU 


Our  first  example  of  this  family  is  the  Eared  Hopper 
{Centrotus  coi-nutue),  which  is  shown  at  Fig,  2  on  Wood- 
cut LXII. 

This  creature  is  remarkable,  not  for  the  brilliancy  of  its 
colouring,  nor  for  the  boldness  of  its  marking ;  for  it  is  simply 
dark-brown  dotted  with  a  very  slight  yellowish-dim,  and  has 
no  markings  whatever. 
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But  the  *  pronotum,'  or  first  portion  of  the  upper  part  of  the 
thorax,  is  developed  in  the  most  extraordinary  manner  into  a 
horn-like  projection  at  each  side,  while  the  centre  bears  a  long, 
sword-like  appendage,  which  reaches  over  the  whole  of  the 
body  and  very  nearly  reaches  to  the  tip  of  the  abdomen.  The 
whole  of  the  upper  part  of  the  thorax,  the  two  appendages  at 
the  side,  and  the  sword-shaped  horn,  are  covered  with  tubercles, 
which  give  the  surface  a  glittering  aspect  when  the  light 
shines  on  it.  A  magnifying-^lass  is  necessary  in  order  to  detect 
these  tubercles.  The  only  colour  in  the  upper  wings  is 
restricted  to  the  base,  where  there  is  a  little  patch  of  circular, 
eye-like  spots,  each  having  a  solid  black  centre,  then  a  white 
ring  and  then  a  narrow  black  ring  or  outline.  There  is  also  a 
slight  clouding  of  chestnut  brown. 

This  curious  insect  has  the  upper  wings  shining  and  rather 
yellowish,  and  the  imder  wings  transparent  and  iridiscent,  with 
brown  nervures.  The  thighs  are  rusty  red,  and  the  rest  of  the 
leg  pitchy  black.  It  is  tolerably  common  in  woods  and  gardens, 
and  can  be  taken  in  the  sweep-net  by  passing  it  over  laurels, 
thistles,  and  the  herbage  of  the  hedge-side.  It  appears  in  May 
and  June.  The  first  specimen  of  this  insect  that  I  ever 
possessed  was  given  to  me  in  1850  by  the  late  Rev.  F.  W. 
Hope,  with  whose  magnificent  collection  all  entomologists  are 
familiar. 

On  Plate  XVIII.  Fig.  1  is  represented  an  insect  which  is 
called  by  the  name  of  Ledra  aurlta.  1  do  not  know  that  it 
has  any  popular  name.  liike  the  last-mentioned  insect,  it  has 
some  curioiLS  projections  from  the  thorax,  which  in  this  case 
take  the  form  of  two  flat  projections  from  each  side,  looking 
somewhat  like  ears,  whence  the  specific  name  aurita^  or  eared. 
The  edges  of  these  '  ears '  are  notched  or  waved.  It  is  not  a 
handsome  insect  in  point  of  coloiu*,  its  principal  hue  being  dull 
olive-green,  which  is  apt  to  change  after  death  to  yellowish- 
brown.  The  head  is  covered  with  a  number  of  small  reddish 
tubercles.  As  to  the  rest  of  the  insect,  it  cannot  be  seen 
properly  until  the  wings  are  spread.  The  upper  pair  are  olive- 
green,  becoming  transparent  towards  the  tip,  and  the  nervures 
are  brown.  The  under  wings  are  pale  grey-brown  with  dark 
nervures.     The  abdomen  is  very  wide,  flat,  and  covered  with  a 
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TERRESTRIAL  HOMOPTERA  AND  HETEROPTERA. 


1.  Ledra  aurita. 

2.  Lcdra  aurita,  larva. 

8.  Trieppliora  sanguinolenta. 

4.  I^eutatoma  dissimile. 

6.  Stenocophalus  agilis. 

Plants  : — 

Great  Ragwort  {Seticcio  Jacobea).     Above. 
White  Dead  Nettle  (Lamtum  album).     Below. 
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rather  homy  skin.     The  perfect  insect  jumps  when  alarmed, 
but  can  only  leap  a  very  short  distance. 

The  larva  of  this  insect  is  shown  at  Fig.  2  of  the  same  Plate. 
It  is  coloured  much  like  the  adult  insect,  but  has  no  wings  nor 
the  least  signs  of  the  conspicuous  ^ ears'  which  decorate  it 
when  adult.  Even  when  it  assumes  the  pupal  state  these 
projections  are  not  visible,  their  places  being  merely  indicated 
by  two  raised  knobs.  It  is  not  a  common  insect,  and  has  been 
mostly  taken  in  the  New  Forest  by  beating  it  out  of  oak.  The 
larva  feeds  upon  oak,  and  does  not  surround  itself  with  the 
frothy  secretion  so  familiar  to  us  as  Cuckoo-spit.  One  of  them 
was  discovered  by  the  Rev.  T.  A.  Marshall,  while  digging  at 
the  roots  of  an  oak  in  January ;  this  discovery  proving  that 
the  insect  hibernates  while  still  in  the  larval  state.  It  has 
been  foimd  in  Purfleet  in  Kent. 

On  the  same  Plate,  Fig.  3,  is  shown  a  very  beautiful  insect, 
which  in  point  of  colour  is  by  far  the  handsomest  of  our  British 
Homoptera.  This  is  the  Sc ablet  Hopper  {Triepphora — or 
Cercopis — aanguinolerUa).  It  is  impossible  to  give  in  the 
simple  black  and  white  of  printer's-ink  an  idea  of  the  beautiful 
and  bold  colouring  of  this  insect. 

That  part  which  appears  as  white  is  rich  scarlet,  and  the  rest 
deep  black,  both  having  a  velvety  appearance.  When  one  of 
these  beautiful  wings  is  placed  under  the  microscope,  the  cause 
of  the  rich  velvety  look  is  at  once  shown.  The  surface  of  the 
wing,  instead  of  being  smooth,  as  it  appears  to  the  unaided  eye, 
is  covered  with  a  vast  number  of  minute  rounded  projections, 
very  much  like  those  on  the  upper  surface  of  a  geranium  petal. 
An  irregular  network  of  fine  black  lines  traverses  the  whole  of 
the  wing,  and  at  each  of  the  intersections  tliere  is  a  round 
black  spot  witli  a  translucent  centre,  the  whole  of  these  markings 
having  the  effect  of  softening  and  enriching  the  colour  in  a 
very  effective  manner.  Both  the  black  and  the  red  portions  of 
the  wing  are  thus  adorned. 

This  handsome  insect  is  very  local,  and  in  many  parts  of  the 
country  is  never  seen.  It  used  to  be  very  plentifi^l  in  Bagley 
Wood,  near  Oxford,  and  all  the  specimens  in  my  collection 
were  taken  there  by  myself  in  1847.  It  was  always  foimd  on 
the  fern,  and  was  mostly  captured  by  using  the  sweep-net  at 
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random.  It  could  often  be  seen  sitting  on  the  fem-leaves,  bot 
it  is  so  active  and  wary  that  as  soon  as  the  intending  captor 
approaches,  it  jumps  off  the  leaf,  falls  to  the  ground,  and  is  lost. 
Sometimes  it  flies  to  a  little  distance,  but  as  a  rule  it  does 
not  trouble  itself  to  use  its  wings,  but  merely  leaps  to  the 
ground. 

Next  come  thoee  insects  which  are  popularly  known  as 
CucKOO-SPiTS,  because  it  used  to  be  the  general  opinion  that 
they  were  formed  either  from  the  spittle  of  the  cuckoo  or  that 
of  the  frog,  and  in  consequence  they  have  also  received  the 
name  of  Frog-hoppebs.  This  very  absurd  notion  is  by  no 
means  confined  to  this  country,  neither  is  it  modem ;  for  in  the 
days  of  Aristotle  the  insects  were  said  to  be  generated  from  the 
spittle  of  the  cuckoo,  while  the  French  popular  name  of 
Crachat  de  Grenouilles  shows  that  the  notion  of  the  frog-spit 
prevails  on  the  Continent  as  well  as  in  England. 

One  of  these  insects,  scientiBcally  termed  Ptydus  bifdaciaius, 
is  shown  on  Woodcut  LXII.  Fig.  1. 

This  is  a  most  accommodating  creature  as  fiir  as  regards 
colour,  for  it  takes  almost  any  hue  or  mixture  of  hues  between 
grey  and  black.  Some  specimens  are  almost  wholly  black,  and 
some  are  entirely  grey.  Many  have  the  upper  wings  black,  and 
the  thorax  spotted  with  yellow.  Generally,  however,  the  insect 
is  crossed  with  two  bands  of  a  lighter  hue  than  its  ground 
colour,  whence  the  specific  name  of  bifaaciatuSj  or  two-banded. 

The  larva  of  this  and  allied  insects  has  a  very  curious  mode  of 
life.  It  fixes  its  residence  on  the  young  and  tender  twigs,  and 
drives  its  proboscis  into  the  bark,  whence  it  draws  the  sap 
which  constitutes  its  nutriment.  Just  as  the  larvae  of  several 
insects  cover  their  bodies  with  the  remains  of  their  solid  food, 
so  are  the  larvae  of  the  Frog-hopper  protected  by  the  remains 
of  their  liquid  food.  They  eject  a  quantity  of  liquid,  which  is 
formed  into  bubbles,  and  takes  the  form  of  a  frothy  substance, 
in  which  the  lx)dy  of  the  larva  is  entirely  concealed.  As  every 
one  knows,  bubbles  have  a  proverbially  sliort  existence,  and 
these  bubbles  break  in  succession,  allowing  a  drop  of  clear 
transparent  fluid  to  collect  at  the  l)ottom  of  the  froth-mass. 
When  this  drop  becomes  too  large  to  be  upheld  it  falls  to  the 
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ground,  and  another  takes  its  place.  If  the  froth  be  put  aside 
the  larva  will  be  discovered  in  its  midst — a  little,  soft,  white 
creature,  with  tiny  black  eyes  that  form  a  curious  contrast  to 
the  general  white  hue  of  the  body. 

In  the  perfect  state  all  these  insects  jump  with  great  agility, 
and  in  this  movement  their  hind  legs  are  almost  exclusively 
employed.  The  commonest  of  all  the  species,  Aphroph&ra 
spumaridy  or  the  Common  Frog-hopper,  can  jump  to  a  won- 
derful distance,  even  unaided  by  its  wings.  Indeed,  the  ordinary 
leap  of  the  Frog-hopper  is  about  equal  to  that  of  a  man  who 
could  jump  four  hundred  yards  without  even  taking  a  run.  In 
making  this  astonishing  leap,  the  insect  is  aided  by  some  sharp 
spikes  or  spines  upon  the  ends  of  the  tibiae,  which  enable  the 
limb  to  take  a  firm  hold  of  the  ground. 

Perhaps  the  actual  damage  done  by  the  Frog-hopper  is  not 
so  great  as  is  imagined.  A  tree  contains  a  vast  amount  of  sap, 
and  none  of  our  British  Homoptera  possess  the  wonderful 
distilling  power  of  a  Madagascar  species  {Aphrophora  Ooudotii\ 
which  has  been  found  capable  of  pouring  out  a  considerable 
amount  of  clear  and  apparently  pure  water  in  the  very  middle 
of  the  day,  the  sap  appearing  simply  to  run  through  the  insect 
as  through  a  tube.  The  generic  name,  Apkrophm^a^  which  has 
been  given  to  this  and  many  allied  insects,  is  formed  from  two 
Grreek  words,  literally  signifying  '  foam-bearing.' 

To  the  unassisted  eye,  the  common  Frog-hopper  is  about 
as  inconspicuous  and  commonplace  an  insect  as  can  be  found 
anywhere.  The  magnifying-glass,  however,  alters  the  whole 
aspect  of  the  creature,  and  an  ordinary  pocket-lens  will  show 
that  the  upper  wings  are  covered  with  tiny  projections,  giving 
them  an  appearance  very  much  like  that  of  shagreen. 

If,  however,  one  of  these  upper  wings,  or  elytra,  if  they  may 
be  so  called,  be  detached  from  the  insect,  and  viewed  through  a 
moderately  powerful  microscope — an  ordinary  half-inch  object- 
glass  being  employed — the  simple,  uninteresting  object  starts 
into  sudden  beauty.  The  groundwork  of  the  wing  is  seen  to  be 
composed  of  a  membranous  network,  much  like  that  of  the 
wings  of  the  dragon-fly,  and  upon  it  are  innumerable  round 
eye-like  spots,  arranged  in  irregular  transverse  rows.  These 
spots  are  of  uniform  size,  and  consist  of  a  dark  centre  sur- 
rounded by  a  white  transparent  line,  each  spot  being  separated 
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from  its  neighbour  by  a  space  about  equalling  ita  own  diameter. 
These  spots  are,  in  fact,  the  little  tubercles  whose  existence  is 
described  as  being  detected  by  the  pocket-lens. 

Many  species  of  Frog-hopper  inhabit  England,  but  the  two 
which  have  been  selected  will  serve  as  excellent  examples. 

The  next  group  of  this  remarkable  order  is  that  which  is 
named  Dimera,  or  two-jointed,  because  the  tarsus  has  only  two 
joints.  The  antennsB  are  always  slender  and  longer  than  the 
head,  and  the  winged  individuals  possess  four  wings,  both  pairs 
being  of  much  the  same  texture.  We  will  pass  at  once  to  the 
important  family  of  Aphida),  or  Plant-lice,  sometimes  known 
under  the  popular  name  of  Green  Blight. 

One  of  the  commonest  of  these  most  remarkable  insects,  the 
Limb-Blight  {Aphis  tiliw\  is  shown  on  Woodcut  LXII.  Figs.  3 
and  4,  the  upper  figure  representing  the  female,  and  the  lower 
the  male. 

Tlie  colour  of  the  male  is  dull  yellow,  with  a  double  row  of 
black  dots  down  the  back.  In  the  wings  the  stigma,  or  spot-,  is 
yellow,  and  all  the  nervures  are  yellowish-brown  at  the  tips. 
The  female  is  simply  yellow.  Fig.  6  represents  its  rostrum,  or 
iKjak,  and  Fig.  c  the  front  of  the  head,  all  these  figures  being 
much  magnified.  The  insect  can  be  taken  with  the  sweep-net 
in  long  grass,  which  the  male  loves  to  frequent,  while  the 
female  is  found  on  the  lime-tree. 

Insignificant  as  may  be  a  single  Aphis,  these  insects  are  most 
formidable  from  their  numbers,  as  all  gardeners  know  to  their 
cost.  Roses  are  often  so  thickly  covered  with  these  pestilential 
insects  that  the  leaves  and  buds  are  completely  hidden,  the 
latter  never  being  permitted  to  develope  themselves  into  flowers. 
Indeed,  there  is  scarcely  a  plant  that  has  not  its  Aphis,  and 
tliose  extraordinary  beings  not  only  haunt  the  leaves  and  the 
twigs  of  plants,  but  the  roots  and  the  fruit.  Mr.  Newman 
remarks  in  his  '  Letters  of  Rusticus ' :  '  Plant-lice  are  every- 
wliore.  I  have  to-day  (August  15,  1835)  cut  open  codlin  after 
codlin,  and  found  the  pips  garrisoned  witli  them  ;  not  one  lone 
Apliis,  but  a  whole  troop  of  all  sizes.  When  I  let  in  the  day- 
light there  was  a  considerable  sprawling  and  waving  of  legs, 
and  no  small  alarm  in  the  hive,  but  by  degrees  they  got  used  to 
light  and  fresh  air,  and  were  quite  still.    I  tried  to  tickle  them 
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with  a  straw  in  order  again  to  watch  their  movements,  when, 
lo  and  behold,  they  were  all  dead — gathered  to  their  fathers — 
gone  to  the  tomb  of  all  the  CapuletsI  Some  had  heaved 
anchor,  and  dropped  from  the  pip ;  others,  fixed  more  firmly, 
had  died  at  their  post-s,  and,  tucking  their  legs  together  under 
them,  hung  by  their  beaks. 

^  In  no  apple  was  there  any  road  in  or  out.  There  was  no 
chance  of  their  passing  to  the  exterior  air,  or  of  their  having 
come  from  it ;  indeed,  their  speedy  death  showed  that  change 
of  air  did  not  agree  with  them.  I  was  particularly  careful  in 
my  search  for  a  via,  but  there  was  none.  I  have  often  seen  the 
same  thing  in  a  bloated  poplar-leaf;  but  here  is  a  possibility 
of  the  egg  being  laid  between  the  cuticles  of  the  leaf;  thus, 
the  sap-suction  commencing,  the  bloat  may  be  caused,  but  this 
is  impossible  in  a  huge  apple  with  an  inch  and  a  half  of  pulp 
in  every  direction.  I  am  unable  to  explain  the  mystery ;  and, 
like  many  other  wiseacres,  content  myself  with  wondering 
how,  in  the  name  of  fortune,  the  Aphides  got  there.' 

These  insects  are  prolific  almost  beyond  belief.  As  a  general 
rule,  insects  lay  eggs  which  are  hatched,  pass  through  the  state 
of  larva  and  pupa,  and  then  become  perfect  insects.  But  the 
Plant-lice  go  on  a  very  different  plan.  Sometimes,  as  if  to 
show  that  they  are  amenable  to  law,  they  do  lay  eggs ;  but 
this  is  the  exception  and  not  the  rule,  which  is  somewhat 
as  follows,  though  varied  every  now  and  then  by  these  most 
eccentric  of  insects. 

A  female  Aphis  takes  her  place  on  a  branch — say  of  the 
rose — plunges  her  beak  into  the  tender  bark  and  begins  to 
suck  the  sap.  After  a  short  time  she  begins  to  produce  young 
Aphides,  at  an  average  rate  of  fourteen  per  diem.  These 
young  creatures  are  just  like  their  mother,  only  less,  and 
immediately  follow  her  example  by  first  sucking  the  sap  of 
the  plant  and  then  producing  fresh  young.  As  to  the  opposite 
sex,  it  is  no  business  of  theirs,  and  I  have  often  wondered 
that  the  Shakers  have  not  adduced  the  Aphides  in  support 
of  their  peculiar  tenets.  The  extent  to  which  this  peculiar 
mode  of  increase  can  be  carried  may  be  imagined  from  the 
fact  that  a  single  female  Aphis,  isolated  from  the  other  sex, 
began  to  produce  prolific  females,  which  in  their  turn  pro- 
duced others,  and  so  on  for  four  years ;  during  the  whole  of 
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which  time  not  a  male  Aphis  had  been  suffered  even  to  ap- 
proach them. 

It  is  in  consequence  of  this  remarkable  mode  of  production 
that  the  twigs  and  buds  become  so  rapidly  covered  with* 
Aphides,  the  quickly-succeeding  generations  crawling  over  the 
backs  of  their  predecessors,  so  as  to  arrive  at  an  unoccupied  spot 
of  bark  in  which  they  can  drive  their  beaks.  Thus,  at  the  be- 
ginning of  a  week,  say  on  Monday,  a  rose-tree  may  be  apparently 
free  from  Aphides,  or  have  at  the  most  six  or  seven  of  the 
'  blight '  upon  it.  But,  by  Thursday,  the  whole  plant  will  be 
so  thickly  covered  with  Aphides  that  scarcely  a  particle  of  the 
bark  can  be  seen,  the  whole  being  crowded  with  the  green 
bodies  of  the  insect,  each  with  its  beak  dug  deeply  into  the 
plant,  and  draining  it  of  its  juices.  It  is  difficult  to  prescribe 
any  mode  of  getting  rid  of  these  garden  pests.  The  double-brush 
answers  as  well  as  anything  I  know  that  can  be  applied  by  the 
hand  of  man ;  but  there  is  nothing  so  effective  as  the  natural 
foes  of  the  Aphides,  namely  the  Lady-birds,  whose  mode  of  feed- 
ing has  already  been  described,  and  the  Syrphi  or  Hawk-flies. 

If  the  reader  will  refer  to  the  illustration  on  Woodcut 
LXII.,  he  will  see  that  from  the  back  of  the  Aphis  and  to- 
wards the  tail  there  are  two  slender  projections.  These  are 
tubes,  from  which  exudes  a  sweet  liquid ;  which,  with  the  aid 
of  the  microscope,  can  be  seen  starting  in  minuto  drops  from 
the  end  of  each  tube.  When  the  Aphides  are  in  great  pro- 
fusion upon  a  tree,  this  liquid  falls  from  them,  and  covers  the 
leaves  with  the  sweet,  sticky  substance  which  is  so  familiar  to 
us  under  the  name  of  '  honey-dew.'  Trees  thus  distinguished  are 
always  overrun  by  swarms  of  ants,  which  lick  the  sweet  drop- 
pings from  the  leaves  and  hold  high  revels  on  this  subetance, 
whose  origin  was  once  so  mysterious. 

The  ants  even  go  farther  than  this.  Not  content  with 
taking  the  honey-dew  that  has  fallen  from  the  Aphides,  they 
anticipate  its  fall,  and  eagerly  lap  up  the  sweet  secretion  as  it 
exudes  from  the  insects.  In  fact,  they  make  much  the  same 
use  of  Aphides  as  we  do  of  cows,  and  even  carry  off  the  ant- 
cows,  as  they  may  be  called,  to  their  own  nests,  and  there  keep 
them.  That  the  ants  do  this  has  long  been  known,  but  the 
notion  of  keeping  milch-cows  seemed  so  far  beyond  the  capaci- 
ties of  an  insect  that  many  persons  refused  to  give  credence 
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to  SO  romantic  a  story.  It  is,  however,  perfectly  true,  as 
may  be  seen  by  the  foUowinjr  extract  from  the  'Letters  of 
Rusticiis': — 

'  Another  odd  etation  for  Aphides  is  on  the  roots  of  plants. 
I  have  found  them  by  hundreds  on  a  thistle-root,  closely 
packed  together,  and  almost  aa  white  as  snow.  The  other  day 
I  pulled  up  a  large  thistle  that  grew  on  an  ant-hill,  and  thtta  I 
bronght  to  light  a  whole  colony  of  these  white  Aphides.  I 
had  long  known  of  the  great  value  which  ants  set  on  these 
little  beasts ;  so  I  shook  down  some  dozen  of  them  from  the 
thistle-root,  among  the  anta,  which  were  all  a-swarm  at  the 
damage  I  had  done  to  their  dwelling. 

'  No  sooner  were  the  ant*  aware  of  the  presence  of  the 
Apliides,  than  they  began  to  fondle  them  with  their  legs, 
sometimes  positively  taking  them  round  the  neck,  to  tap  them 
on  the  back  with  their  antennae,  and  to  lick  them  with  their 
tongues ;  they  then  took  hold  of  them  with  their  jaws  and 
lifted  them  from  the  ground,  and  carried  them  with  the 
greatest  care,  one  by  one,  into  the  recesses  of  the  nest.  I 
walked  by  the  same  way  about  three  hours  afterwards,  and 
found  the  nest  all  quiet  and  orderly,  and  not  an  Aphis  was  to 
be  seen.  So  I  went  to  work  with  my  knife  and  scraped  down 
the  side  of  the  hill.  I  soon  came  to  the  Aphides.  They  were 
clustered  together  on  little  bits  of  thistle-root,  which  had 
been  broken  olf  in  the  ground,  and  were  attended  by  numbers 
of  ants.  When  the  ants  found  their  cattle  were  again  in 
jeopardy,  they  drew  thera  gently  from  the  root  and  carried 
them  still  farther  into  the  neat. 

*  I  am  quite  convinced  that  honey-dew  is  a  secretion  from 
the  Aphides,  and  that  ants  devour  this  honey-dew,  and  a 
Hweet,  clear,  liquid  lioney  it  is.  I  have  often  watched  an  ant 
go  from  one  Aphis  to  anotlier,  stand  behintl  each,  and  gently 
si}Hecze  the  body  mth  its  fore-legs ;  jjerliaps  one  Aphis  in  ten, 
not  more,  will  give  out  a  small  drop  of  honey  as  clear  t 
crystal,  which  the  ants  instantly  i^wallow.  The  anta  take  J 
much  more  care  of  the  Aphides  than  the  Aphides  do  of  thfim-r 
selves ;  they  are  aad,  dull,  stupid  ere atiiren.  It  is  \ery  p 
to  see  the  licking  and  washing  and  cleaning  and  caitMiini!  vliicl 
tlie  ants  constantly  bestow  on  them.     When  i 
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-  B'^:  *r.r  :l.  x!-^  ur.'^s;^  c&re  of  dike  anc  i«  giULiding  the 
ApLiirr?  :r.:r;  ri.-r  att^c^k*  •:•:  :bA:  iitde  |Ara»itic  fly,  vhose 
vp^ra'i.L^  Mr.  H^lii^j  La?  s*>  v^li  'iescribed.  You  must  have 
i^^n  a  sh-rirp-i-r^'  nn  >Tef  the  back^  of  a  vh-^le  flock  of  sheem 
vh-ezi  Ci.<sir!T  cM-x-irr^i  t'>^etLer.  ia  order  to  bring  back  some 
^^ixiDer  tha^:  Lis  4.*ii^  astray:  s*>  will  die  ants,  in  the  hot 
-7in?L:riv.  mii  aN-T.  -i^vrr  an  establishment  of  Aphides,  driving 
awav  th^  raa<:allv  uina^ice  that  is  ioT  ever  hovering  over  to 
d*r-troy  them.' 

Tlf^  T^r2Ld*:T  will  d>>iibtle:s^  liave  noticed  that  some  Aphides 
have  wings  and  that  others  have  noDe.  In  fact,  by  fiur  the 
;p-eater  niira)>er  of  these  insects  are  without  wings,  like  the 
central  figure  on  Woodcut  LXII.  In  the  early  part  of  the 
year  they  are  all  without  wing»,  those  organs  being  added 
about  the  end  of  summer. 

The  efft<'t  which  these  insects  have  upon  vegetation  is 
extraonlinary.  As  t<i  the  hop-plant^  it  is  in  a  great  measure 
dependent  for  its  success  upon  the  presence  or  absence  of  the 
Aphis,  which  in  hop-growing  districts  is  called  The  Flt,  no 
other  n^inged  insect  being  deserving  of  such  a  name.  All 
liop-growers  watch  their  crops  with  the  utmost  assiduity,  and 
tlie  pre.s*.-nce  of  the  Aphis,  though  only  upon  a  few  plants, 
f;tn-*-s  consternation  in  the  hearts  of  the  growers.  Owing  to 
the  astonishing  fecundity  of  the  insect,  and  the  rapid  manner 
in  which  plants  which  were  perfectly  free  from  the  Aphis  become 
ji}>si>lutely  coverf^d  with  its  green  armies,  an  idea  is  prevalent 
that  the  injects  are  brought  by  certain  winds ;  and  no  sooner 
do<;s  a  chill,  depretsing,  north  or  north-western  wind  blow  for 
any  h-ngth  of  time,  than  all  the  gjirdeners'  heads  are  shak- 
ing ominously,  and  all  their  tongues  are  muttering  fears  of 
blight. 

Now,  absurd  as  are  many  of  their  notions,  such  an  idea  as 
this  coJild  not  have  gained  so  universal  a  hold  without  having 
Koine  eh'inent  of  truth  in  it,  which  element  I  take  to  be  this- 
Th<;  Aphides  form  the  food  of  very  many  insects.  The  larva* 
of  Mu!  Ladyliinls  feed  entirely  upon  them,  and  so  do  those  of 
the  Lacewing-flies,  iKjth  of  which  insects  have  already  been 
dewrilK^d.     They  are  also  eaten  by  the  larviu  of  the  swift  and 
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active  Syrphida,  which  will  presently  be  mentioned.  Several 
Hymenoptera  provision  their  nests  with  them,  and  others  of 
the  parasitic  kind,  such  as  Chalcidicse,  Proctotrupidse,  Cyni- 
pidse,  and  Ichneumonidse. 

As  to  these  last  insects,  the  mode  in  which  they  operate  on 
the  Aphis  is  very  remarkable.  As  may  be  inferred  from  the 
size  of  the  Aphides,  on  which  they  are  parasitic,  they  are  of 
very  small  dimensions,  and  one  of  these  tiny  creatures  when 
standing  on  the  back  of  an  Aphis  which  it  is  about  to  wound, 
looks  much  like  a  rook  perched  on  a  sheep's  back. 

When  the  fatal  egg  has  been  introduced  under  the  skin  of 
the  Aphis,  the  wounded  insect,  like  the  stricken  hart,  separates 
itself  from  its  fellows  and  passes  to  the  imder  side  of  a  leaf, 
and  there  fixes  itself.  Its  body  soon  begins  to  swell,  and  at 
last  becomes  quite  globular  and  homy,  the  change  being 
caused  by  the  death  of  the  Aphis  and  the  rapid  growth  of  the 
parasite  within  it.  The  ichneumon  passes  rapidly  through  its 
changes,  and  in  a  short  time  assumes  the  perfect  form,  always 
with  its  head  next  the  tail  of  its  victim,  pushes  off  the  last  two 
or  three  segments  of  the  dead  Aphis  and  makes  its  escape  into 
the  world.  The  dead  and  empty  skins  of  such  hapless  Aphides 
may  be  found  plentifully  towards  the  end  of  summer,  sticking 
firmly  to  the  leaf,  and  showing  the  round  aperture  through 
which  the  destroying  parasite  has  crept. 

Sometimes  there  is  a  sort  of  contest  between  the  Aphis 
and  the  ichneumon-fly,  the  former,  however,  having  no  more 
chance  against  its  tiny  foe  than  has  a  rabbit  against  a  weasel. 
If  the  Aphis  have  its  beak  deeply  plunged  into  the  bark,  the 
ichneumon-fly  has  an  easy  task,  for  the  Aphis  can  do  nothing 
but  kick  and  struggle  while  anchored  to  the  spot  by  its  pro- 
boscis, and  all  that  the  ichneimion-fly  has  to  do  is  to  make  its 
deadly  lunge.  But,  if  the  Apliis  be  wandering  about  the 
plant,  the  ichneumon-fly  has  to  walk  about  with  it,  and  try 
first  one  side  and  then  the  other,  until  she  can  find  an 
opportunity  of  depositing  her  egg. 

We  now  come  to  a  very  remarkable  group  of  Aphides  which 
have  been  gathered  together  under  the  generic  name  of 
Eriosoma,  or  Wool-bodied,  because  their  bodies  are  covered 
with  a  substance  like  very  fine  cotton  wool.     These  insects 
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do  not  possess  the  honey-dew  distilling  apparatus,  and  th^ 
antennas  are  shorter  than  in  the  generality  of  the  Aphidse.  The 
peculiarity,  however,  which  principally  distinguishes  them  is 
the  envelopment  with  woolly  fibre,  which  almost  entirely  coverit 
the  body,  and  renders  it  so  light  in  comparison  with  it«  size 
that  it  can  be  blown  through  the  air  like  a  small  tuft  of  swan^A 
down,  and  in  this  way  it  passes  from  one  locality  to  another. 
The  best  known  of  these  insects  is  that  which  is  popularly 
oalled  American  Blight  {Eriosoiiia  aphw,  or  Lachnus  lanv- 
ijera)^  wliich  sometimes  overruns  our  orchards  in  a  marvellously 
rapid  manner,  and  sometimes  destroys  hundreds  of  apple-trees 
by  its  vast  numlR^rs. 

The  following  graphic  and  amusing  description  of  this  insect, 
and  the  best  mode  of  getting  rid  of  it,  is  given  in  the  ^  Letters 
of  Rusticus,'  to  which  reference  has  already  been  made : —      * 

'  I  don't  know  why  our  brethren  on  the  other  side  tlie 
Atlantic  arc  charged  with  sending  us  the  greatest  pests  of  oiu^ 
orchards,  but  so  it  is.  We  call  an  insect  the  American  Blighty 
which,  for  aught  I  could  ever  make  out,  may  have  come  from 
(!7hina  or  Botany  Bay.  However,  a  name  once  in  vogue  will 
have  its  day ;  and  one  might  as  well  attempt  to  turn  a  pig  in 
an  entry  as  argue  against  an  established  }K»lief,  so  American 
Blight  it  shall  be.  In  very  hot  weather  you  may  now  and 
then  see  tliis  Bliglit  on  the  wing  ;  it  has  just  the  look  of  a  bit 
of  cotton,  or  a  downy  seed,  floating  in  the  air,  and  is  driven  by 
every  breath  of  wind  quite  as  readily. 

'  If  you  cat  ell  and  examine  it,  you  will  find  it  to  be  just  like 
tlie  plant-louse  wliieh  infests  our  rose-trees,  &c. ;  but^  unlike 
■all  other  plant-lice,  it  is  clothed  and  muffled  up  with  cotton- 
wool in  sueh  quantities,  that  you  would  at  first  have  no  more 
idea  tliat  the  lump  contained  an  insect  than  that  the  mass  of 
clothes  on  a  stage-coach  box  in  winter  contained  a  man.  Some 
folks  wonder  what  can  be  the  use  of  so  much  clothing ;  I  am 
inot  much  of  a  theorist,  but  I  should  guess  that  the  vennin 
came  from  tlic  torrid  zone,  and  nature  kindlv  furnishes  this 
garment  to  protect  tliem  from  tlie  cold  of  our  climate. 

'  Tfiosc  Blights  wander  wherever  the  wind  j)leases  to  carry 
them ;  and  if  bad  luck  should  drive  one  of  them  against  the 
branch  of  an  apple-tree,  there  it  will  stick,  creep  into  a  crack 
du  the  bark,  bring  forth  its  young,  and  found  a  colony.    The 
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white  cotton  soon  appears  in  large  bunches;  branch  afte^ 
branch  becomes  infected ;  the  tree  grows  cankery,  pines,  and 
dies.  How  this  is  eflfected  no  one  knows,  though  the  plague 
and  its  doings  are  too  evident  to  escape  the  notice,  of  the 
commonest  clown. 

*  In  large  orchards  it  is  in  vain  to  hope  for  a  cure,  but  not  so 
in  gardens.  Directly  you  see  the  least  morsel  of  cotton,  make 
up  your  minds  to  a  little  trouble,  and  you  will  get  rid  of  it.  .  In 
the  first  place,  get  a  plasterer's  whitewashing  brush,  then  get 
a  large  pot  of  double  size,  make  your  man  heat  it  till  it  is 
(jAiite  a  liquid,  then  go  with  him  into  the  garden  and  see  that 
he  paints  over  every  patch  of  white,  though  not  bigger  than  a 
sixpence;  the  next  morning  have  the  size-pot  heated,  again, 
and  have  another  hunt,  and  keep  on  doing  so  every  morning 
for  a  fortnight.  Your  man  will  tell  you  it's  no  use  ;  tell  him 
that's  yoiu:  business,  not  his :  your  neighbours  will  laugh  at  you 
for  your  pains  ;  do  it  before  they  are  up.  I  have  tried  it  and 
known  it  t;p  be  effectual.  Spirit  of  tar  has  been  used  with 
partial  effect,  so  also  has  resin ;  whitewashing  has  been  often 
tried,  and,  as  it  contains  some  size,  is  not  entirely  useless,  and 
some  horticulturists  think  it  ornamental ;  I  do  not.' 

Even  in  the  winter  time  the  task  of  extermination  can  be 
carried  on.  When  the  weather  becomes  cold,  the  Aphides  crawl 
down  the  trunks  of  the  trees  and  hide  themselves  among  the 
roots  below  the  surface  of  the  soil.  As  they  cannot  endure  the 
cold,  the  best  way  of  getting  rid  of  them  is  to  expose  them  to 
it.  So,  in  the  depth  of  winter,  wlien  the  thermometer  is  at  its 
lowest,  an  inch  or  two  of  soil  should  be  scratched  up  around 
the  trunks  of  the  trees,  so  as  to  expose  the  roots  and  let  the 
cold  air  upon  the  Aphides  that  are  in  hiding.  The  ground 
should  be  freshly  turned  up  every  day  while  the  frost  la^ts, 
and,  when  the  thaw  comes,  the  groui^d  should  be  well  satiirated 
with  a  solution  of  ammonia  before  the  earth  is  replaced.  The 
ammonia-water  from  the  gas-works  is  amply  sufficient  for  this 
piirpose,  is  very  cheap  and  easily  obtained. 

Wb  now  come  to  the  last  great  group  of  the  Homoptera, 
namely,  the  Monomera,  or  those  which  have  but  one  joint  in 
the  tarsus.  These  are  all  included  in  the  genus  Coccus,  popu- 
larly known  as  Scale  Insects,  on  account  of  the  singular  form 
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of  the  female,  and  Mealy-Bugs,  on  account  of  the  white  sub- 
stance which  envelopes  the  young  Cocci.  Mr,  Westwood  re- 
marks that  these  form  ^  one  of  the  most  anomalous  tribes  of 
insects  with  which  we  are  acquainted,  and  which  already  prove 
that  annulose  animals  may  exist,  which  become  more  and  more 
imperfect  as  they  approach  the  winged  state,  and  which  in 
that  state  lose  all  trace  of  articulation  in  the  body  as  well  as 
of  articulated  limbs  (as  in  the  female  Cocci),  leaving,  in  &ct, 
inert  and  fixed  masses  of  animal  matter,  motionless  and  ap- 
parently senseless,  and  which  resemble  nothing  more  nearly 
than  the  vegetable  excrescences  called  galls.'  The  same 
eminent  entomologist  also  points  out  the  remarkable  analogy 
which  exists  between  the  Coccidse  among  the  insects,  and  the 
Cirrhipeda,  or  Barnacles,  among  the  Crustacea. 

It  is  rather  difficult  to  find  a  starting-point  for  the  history 
of  this  remarkable  insect,  but  we  will  begin  at  the  early  larval 
condition.  In  this  state  both  sexes  are  alike,  very  small,  and 
nearly  as  large  as  the  dot  over  the  letter  i  ;  six-footed,  active, 
and  having  two  long  and  slender  bristles  at  the  end  of  the 
body.  When  they  are  large  enough  to  shift  for  themselves, 
they  proceed  along  the  branches  and  fix  their  beaks  into  the 
bark  of  the  twig,  or  the  spider-veins  of  the  leaf,  and  remain 
from  that  time  motionless,  growing  rapidly  in  size,  but  losing 
the  tail-bristles.  Thus  they  remain  throughout  the  winter, 
and  not  until  the  following  spring  do  the  sexes  develope  them- 
selves ;  the  males  assuming  their  wings  and  taking  to  flight, 
and  the  females  remaining  where  they  were.  The  subsequent 
career  of  the  insect  has  been  traced  by  Alphonse  Karr,  in  his 
*  Voyage  autour  de  mon  Jardin,'  a  translation  of  which  was 
published  by  Messrs.  Routledge  and  Co.  in  1854  : — 

*  The  journey  once  completed,  it  will  repose  after  it  for  the 
rest  of  its  life.  It  will  fasten  itself  to  a  young  branch,  and 
not  only  will  it  never  leave  it  again,  but,  still  further,  it  will 
never  quit  the  point  of  the  branch  upon  which  it  has  established 
itself.  It  grows — that  is  its  mission,  that  is  its  duty.  When  it 
become  as  large  as  a  pea,  there  comes  a  most  singular  little 
fly,  of  a  deep  red,  with  two  wings  twice  as  long  as  its  body. 
These  wings  are  of  an  opaque  white,  ornamented  on  the  out- 
ward side  by  a  rich  carmine  band.  These  little  flies  are  the 
males  of  the  animated  tubercles. 
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'  Among  these  insects  may  te  seen  that  which  the  Romans 
required  of  woman  carried  to  the  highest  degree^ 

lAaftm  fedt,  domum  gerriiTit. 
She  spuD  her  wool  luid  kept  her  house. 

While  the  male — small,  rakish,  nobly  clothed  in  purple — flies 
about  at  hazard,  the  female,  scarcely  living,  t&ken  for  a 
gall  of  the  tree,  for  the  swelling  of  a  leaf  or  branch,  remains 
motionless  and  waits  for  her  husband.  The  male,  who  is 
singularly  small  in  comparison,  walks  over  her,  surveys  her 
all  over,  for  she  is  for  him  a  sufficiently  large  tract.  He  ex- 
amines her  from  north  to  south  and  from  east  to  west,  and  it 
is  not  until  he  is  fatigued  with  running  about  over  bis  beloved 
object  that  be  risks  the  avowal  of  his  flame ;  after  which, 
flying  once  or  twice  round  his  beloved,  he  departs. 

'The  wife  from  that  moment  thinks  of  nothing  but  the 
numerous  family  she  has  to  bring  into  the  world — about  two 
thousand  children.  She  begins  to  lay,  and  her  eggs  all  come 
enveloped  in  a  sort  of  cotton.     Lanam.  fecit, 

'  Then  the  Scale  Insect  changes  its  form — its  belly  flattens 
and  becomes  so  thin  that  it  joins  the  back;  which  forms  a 
hollow  space  under  it  in  which  ore  its  eggs.  Its  back  hardens, 
the  belly  and  the  back  are  quite  confounded ;  the  Scale  Insect 
withers,  dies,  and  becomes  a  dwelling-place  for  its  young  ones. 
This  is  better  than  the  damuin  aervavit ;  she  does  not  remain 
in  the  house,  she  becomes  the  house  itself.' 

In  England  the  Scale  Insects  are  an  unmitigated  nuisance, 
especially  in  greenhouses  and  hothouses,  where  they  flourish 
in  great  abundance,  sticking  upon  the  leaves  of  various 
plants  and  sadly  vexing  the  heart  of  the  gardener.  Yet  some 
of  the  Cocci  are  directly  beneflcial  to  man,  though  those 
species  which  reside  in  our  country  have  never  yet  been  put 
to  any  use.  It  is  to  an  Asiatic  species  of  Coccus  {Goc 
lacca,  or  Lac  Insect)  that  we  are  indebted  for  our  sealiii 
wax  and  the  basis  of  many  vju-nishos,  Tlie  fi-ii 
produces  the  well-known  material  called  '  lac,'  and  without  Ti 
aid  we  should  be  deprived  of  a  most  useful  as  well  [ 
mental  substance. 

Another   of   tliese   insects,    Coccu«   i-fri/i^n 
abtmdance  a  kind  of  wax,  in  whicl 
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entirely  enveloped.  But  tlie  most  valuable  of  these  creatures 
is  perhaps  the  Cochineal  Iksect  {Coccus  cacti)  of  South 
America,  from  which  is  obtained  the  most  brilliant  of  crimson 
dyes.  Other  species  of  Coccus  produce  a  fine  scarlet  colour, 
but  none  of  them  can  be  compared  with  the  Mexican  insect 
for  the  wonderful  abundance  and  rich  colour  of  the  dye. 
The  valuable  colour  called  carmine  is  made  from  the  Cochineal 
insect. 
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CHAPTER   I. 
AUliOCOmSA,   on  AIR'BUGS. 

The  reader  may  remember  that  the  insects  of  the  last  order  are 
called  Homoptera  because  their  wings  are  of  similar  character. 
In  the  new  order  which  now  comes  before  us,  the  vdngs  are 
formed  after  a  manner  which  has  earned  for  them  the  name  of 
Heteroptera,  or  Different-wings.  They  include  a  large  number 
of  familiar  insects,  many  of  them  aquatic,  among  which  may  be 
mentioned  the  Water-fleas,  the  Water-scorpions,  the  Wat^r- 
boatmen,  and  the  too  familiar  Bed-bug. 

In  some  of  these  insects  the  wings  are  not  developed,  but  in 
those  that  are  furnished  with  wings  the  upper  pairs  are  larger 
than  the  lower,  and  lap  over  them  when  the  insect  is  at  rest, 
and  the  basal  part  of  them  is  hard  and  leathery,  while  the 
remainder  is  membranous  and  translucent.  The  body  is  always 
flattened,  and  the  mouth  furnished  with  a  beak,  or  proboscis, 
which  starts  from  the  under  surface  of  the  head,  but  from  the 
front  and  not  the  back.  The  pupa  is  active,  and  resembles  the 
perfect  insect  in  appearance,  save  that  it  does  not  possess  wings. 

These  insects  are  broadly  divided  into  two  great  sections, 
the  one  called  Hydrocorisa,  or  Water-bugs,  and  the  other, 
Geocorisa,  or  Land-bugs. 

We  will  begin  with  the  latter  of  these  two  sections.  Mr. 
Westwood  prefers  to  give  to  the  insects  the  name  of  Aurocorisa, 
or  Air-bugs,  because  many  of  the  species  do  not  affect  the  land, 
but  pass  the  greater  part  of  their  time  on  the  water,  though 
they  do  not  dive  beneath  its  surface. 

The  first  of  these  insects  is  the  rather  rare  one  which  is 
represented  in  the  accompanying  illustration.     Having  already 
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been  pmetised  in  tlic  anatomy  of  other  orders,  the  reader  will 
not  tind  miicli  difficulty  in  mastering  the  details  of  a  Hetero- 
ptcruus  ingect.  The  chief  point  lies  in  the  beak,  proboscis,  or 
promiiscis,  as  it  id  called  by  some  writers.  This  instrument 
is  cither  three  or  four-jointed,  the  latter  being  the  case 
with   the   insect  v^bich  \b  drawn' in  the   illustration.      This 


does  not,  however,  constitute  the  wliole  of  the  apparatus,  an  it 
is  only  a  tiheath  for  tlie  real  piercing  instrument,  and  is,  like 
the  mask  of  the  dragon-fly  larva,  a  development  of  the  labium. 
If  this  sheath  be  opened  under  a  microscope  it  will  be  found  to 
contain  four  delicate  sharply-pointed  bristles,  which,  when 
examined  hy  the  aid  of  the  microscope,  are  seen  to  be  the  jawB 
and  maxilla:  of  the  insect  modified  into  this  singular  form.    In 
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some  of  the  predaceous  species  the  end  of  the  mandible  is 
spear-shaped,  and  the  outer  side  of  each  spear-head  is  armed 
with  a  row  of  extremely  sharp  teeth,  not  at  all  unlike  those 
of  a  shark.  Indeed,  I  have  in  my  ethnological  collection  a 
Kingsmill  Island  spear,  which  is  armed  along  the  side  with 
shark's  teeth,  and  bears  a  singular  resemblance  to  the  mandible, 
of  a  Water-boatman,  an  insect  which  will  be  presently  described. 

Unfortunately,  very  few  of  the  Heteroptera  possess  popular 
names,  so  that  I  am  compelled  to  use  the  scientific  titles. 
The  name  of  the  insect  which  is  shown  on  Woodcut  LXIII.  is 
Sehinis^  or  Cydnus  duhius^  and  it  belongs  to  the  family 
Cydnidce.  It  is  a  rather  small,  but  decidedly  handsome  insect. 
The  general  hue  is  deep  violet-blue,  so  deep  that  it  seems  black 
in  a  faint  light,  and  the  surface  is  finely  punctured  and 
shining.  The  edges  of  the  thorax  and  the  elytra  are  marked 
with  a  narrow  line  of  yellow,  from  which  circumstance  it  has 
been  named  albo-viarginatu^^  or  white-edged,  by  some  ento- 
mologists. If  the  insect  be  turned  up,  the  under  side  of  the 
abdomen  will  be  seen  to  be  extremely  convex. 

It  is  not  a  common  insect,  and  seems  to  be  local.  It  has 
been  taken  at  Portland  and  Pangboume. 

Next  comes  the  insect  whicli  is  represented  on  Woodcut 
LXIV.  Fig.  1,  an  example  of  another  family,  the  Asopidae. 
Its  name  is  Asopus  Iwridus. 

Although  not  so  brilliant  as  the  insect  which  has  just  been 
described,  it  is  a  pretty  creature.  Its  colour  is  yellowish, 
tliickly  punctured  with  black  and  rather  shining.  On  the  head 
and  sides  of  the  thorax  there  is  a  deep  blue  gloss,  which 
occasionally  changes  to  bronze.  Below,  it  is  yellowish,  with 
two  distinct  longitudinal  rows  of  black  spots.  The  female  has 
also  a  large  black  spot  on  the  sixth  segment  of  the  abdomen. 

This  species  is  not  very  common,  but  is  wider  spread  than 
the  preceding  insect,  and  may  be  found  on  trees. 

The  whole  group  of  insects  to  which  this  species  belongs  is 
popularly  known  under  the  name  of  Bishops,  or  sometimes 
Bishop's  Mitres,  on  account  of  their  form.  They  are  much 
and  justly  dreaded  by  fruit-growers,  ^nd  this  for  two  reasons. 
In  the  first  place,  they  greatly  damage  the  fruit  as  soon  as  it 
ripens,  by  sucking  the  juice  ;  and  in  the  second  place,  many  of 
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tiiem  posaeM  a  most  abominable  odour,  which  < 
itself  to  any  fruit  over  which  a  Mitre  ineect  has  walked.  The 
cherry  orchards  are  sadly  iofested  by  these  insects,  but  no  way 
of  destroying  or  even  checking  them  baa  yet  been  foniuL 

This  odour  is  due  to  a  fluid  which  passes  out  of  two  little 
pores  between  the  hind  feet,  and  the  insect  is  able  to  eject  or 
retain  it  at  will.     It  has  been  observed  that  if  a  Mitie  ii»eet 
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he  suddenly  seized,  plunged  into  water,  and  held  there,  the  two 
pores  give  out  a  number  of  tiny  bubbles,  which  rise  rapidly  to 
tlie  surface,  burBt,  and  then  give  out  the  disagreeable  odour. 
Fruit  IB  often  rendered  quite  uneatable  by  being  tainted  with 
tliiB  evil-smelling  substance.  I  believe  that  the  insect  uses 
t)ie  fluid  as  a  meuns  of  defence,  as  is  the  case  with  many  other 
insectij  and  animals,  and  tliat  it  does  not  eject  any  of  it  upon  a 
fruit   except   when   alarmed.     There   are   some  few  of  these 
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insects  in  which  the  scent  is  rather  agreeable  than  otherwise, 
but  as  a  general  rule  the  odour  is  simply  disgusting,  as  anyone 
knows  who  has  captured  and  set  many  specimens. 

On  Woodcut  LXIV.  are  seen  two  examples  of  the  family 
Goreidse.  This  is  a  large  family,  and  contains  within  it  many 
of  the  largest  and  most  conspicuous  members  of  the  Heteroptera. 
They  are  known  by  the  form  of  the  antennae,  which  consist  of 
four  joints,  and  have  the  last  joint  either  thickened  or  elon- 
gated. The  beak  is  usually  long.  Fig.  2  represents  the  insect 
called  Verlusia  rhombea. 

This  species  is  not  brilliantly  coloured,  the  general  hue 
being  a  dull  yellowish-brown.  The  upper  sur&ce  is  covered 
with  exceedingly  minute  punctures.  The  head  is  darker  than 
the  rest  of  the  body,  and  the  sides  of  the  thorax  are  ochreous- 
yellow.  It  is  much  paler  below  than  above,  and  the  legs  are 
yellow.  It  is  common  on  the  leaves  of  trees  in  the  autumn. 
The  specific  name  of  Rhombea  is  given  to  this  insect  in 
consequence  of  the  singular  shape  of  the  abdomen,  which  is 
flattened  and  widened  into  a  rhomb-like  shape,  as  seen  in  the 
illustration. 

In  common  with  the  rest  of  its  family,  the  species  can  both 
run  and  fly  well,  choosing  the  hottest  part  of  the  day  for  their 
flight.  As  is  the  case  with  the  Water-boatmen,  they  make  a 
loud  humming  sound  with  their  wings,  sometimes  as  loud  and 
deep  as  that  of  the  humble-bee. 

At  Fig.  3  on  the  same  Woodcut  is  shown  an  insect  belonging 
to  the  typical  genus  called  Cm^eus  hirticomis. 

The  colour  of  this  insect  is  dull  chocolate-brown  above,  and 
the  upper  surface  is  thickly  covered  with  minute  wrinkles, 
which  even  extend  over  the  legs  and  thighs.  Beneath,  it  is 
ochreous-yellow,  mottled  with  a  rather  darker  hue.  The  sides 
of  the  thorax  have  a  narrow  edge  of  white.  The  antennse  are 
remarkable  for  their  hairy  covering,  which  extends  throughout 
their  whole  length,  and  has  gained  for  the  insect  the  specific 
name  of  hirticomis,  or  hairy-horn.  The  insect  is  common  on 
thistles. 

The  larvse  and  pupie  of  insects  belonging  to  this  family 
are  like  the  perfect  insect  in  general  form.     The  larvae,  how- 


560  INSECTS  AT  HOME. 

ever,  possess  no  wings,  and  the  pupae  only  have  them  in  an 
undeveloped  state.  Mr.  Westwood  mentions  that  he  possesses 
some  larvae  and  pupae,  which  also  differ  from  the  perfect  insect 
in  being  without  ocelli,  and  having  only  two  joints  in  the 
tarsus. 

On  Plate  XVIII.  Fig.  5,  is  shown  another  example  of  this 
family.     This  insect  is  csilled  SteiiocephcUvs  agilis. 

The  colour  of  the  insect  is  pale  brown,  with  a  tiny  red  spot 
on  each  shoulder.  The  legs  and  antenniu  are  yellow,  except 
that  each  joint  lias  a  black  tip.  The  generic  name  is  formed 
from  two  Greek  words,  signifying  *  short-headed,'  and  its 
specific  name  of  ar/ilia  is  given  to  it  because  it  is  remarkably 
active,  both  on  foot  and  on  the  wing,  and  is  fond  of  running 
about  in  the  hottest  sunshine. 

The  curious  insect  which  is  represented  on  Woodcut  LXIV. 
Fig.  4,  is  one  of  a  group  which  contains  many  brilliantly- 
coloiu"ed  insects. 

The  present  species  is  called  Pyrrhocoria  dpteruSy  and  its 
colours  are  black  and  scarlet.  The  ground  colour  of  the 
insect  is  scarlet  and  shining.  On  the  top  of  the  convex  thorax 
is  a  broad  black  spot,  scjuare,  witli  sliglitly  rounded  angles,  and 
the  abdomen  is  black  also.  On  account  of  the  preponderance 
of  scarlet,  the  generic  name  of  Pyrrhocoris,  or  Scarlet  Bug,  has 
been  given  to  it. 

The  life  history  of  this  insect  is  a  remarkable  one.  Some- 
times, as  in  the  illustration,  it  has  fully-developed  wing-covers, 
but  generally  the  elytra  are  small  and  imdeveloped,  without 
possessing  the  usual  membranous  portion  at  the  tip,  whence 
the  name  of  apterus^  or  wingless.  Such  creatures  as  these 
are  termed  '  imperfect  perfect  insects.'  They  were  at  one  time 
thought  to  be  pupae,  but  it  is  now  ascertained  that  they  are 
really  perfect  with  the  exception  of  the  full  development  of 
tlie  flying  apparatus.  In  some  of  the  Heteroptera,  s\ich  as  the 
well-known  Water  Gnats,  the  imperfect  perfect  insects  are  as 
destitute  of  wings  as  they  were  when  in  the  larval  condition. 

This  is  not  a  common  species,  though  it  has  appeared  in  vast 
quantities  in  certain  localities.  Some  years  ago,  the  insect 
appeared  in  great  profusion  at  Torquay,  on  some  little  islands ; 
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and  Mr.  Curtis  mentions,  in  bis  work  on  British  insects,  that, 
off  Teignmouth,  a  rock  in  the  sea  was  quite  reddened  with 
them.  In  fact  they  were  as  numerous  as  the  ladybirds  are  in 
some  seasons.  They  seem  to  be  social  insects,  loving  to  collect 
together  in  groups  rather  than  disperse  themselves.  Mr. 
Westwood  states  that  in  the  neighbourhood  of  Berlin,  especially 
in  the  gardens  of  the  palace  of  Charlottenburg,  the  place 
swarmed  with  them,  and  that  they  were  employed  in  sucking 
various  fallen  berries  and  seeds  under  the  trees. 

They  also  exhibited  cannibalistic  tastes.  Owing  to  their 
great  numbers,  many  of  them  had  been  trodden  under  foot, 
and  these  unfortunates  were  eagerly  drained  of  their  juices  by 
their  surviving  comrades.  It  has  been  also  noticed  that, 
although  these  creatures  will  thus  feed  on  dead  insects,  they  do 
not  meddle  with  living  ones.  This  insect  does  not  emit  a 
disagreeable  odour,  fortunately  for  those  whom  it  visits  in  such 
niunbers. 

It  has  been  noticed  that,  in  this  group  of  insects,  there  are 
some  that  are  brightly  coloured,  and  some  that  are  compara- 
tively dull  and  sombre.  Those  species  that  are  brilliantly 
decorated  are  mostly  foimd  on  plants  and  flowers,  as  if  anxious 
to  exhibit  their  beauties,  while  their  duller  companions,  as  if 
ashamed  of  themselves  and  anxious  not  to  bring  themselves 
in  contrast  with  their  gorgeously  clothed  relatives,  restrict 
themselves  to  the  roots  and  lower  parts  of  the  stems. 

The  Pyrrhocoris  belongs  to  a  group  termed  Caecigenina. 
This  name,  which  signifies  blindness,  is  given  to  the  insects 
because  they  possess  no  ocelli.  The  second,  joint  of  the 
antennaB  is  the  longest.  As  the  word  apterua  signifies  wing- 
less, some  entomologists  have  considered  that  it  is  not  appro- 
priate to  this  insect,  on  the  ground  that  many  specimens  have 
fully-developed  wings,  while  in  others  the  wings  are  partly 
developed,  and  in  none  absolutely  wanting.  They  have,  there- 
fore, suggested  the  specific  name  of  calmarienais,  by  which  it 
is  known  in  several  lists. 

According  to  Mr.  Curtis'  theory,  climate  has  some  influence 
in  the  development  of  the  wings,  a  hot  climate  forwarding  it 
and  a  cold  one  retarding  it.  He  stated  that  he  had  never 
found  specimens  in  this  country  with  the  wings  fully  developed, 
though  he  had  done  so  in  the  South  of  France.     As,  however, 
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a  perfectly-winged  specimen  was  taken  by  Linnaeus  in  a  lati- 
tude more  northerly  than  that  of  England,  the  theory  cannot 
be  universally  true,  though  it  may  be  partially  so. 

On  Woodcut  LXV.  Fig.  1  is  a  curious-looking  insect  called 
Neides  depresatcSy  belonging  to  the  family  Berytidse. 

The  members  of  this  genus  are  remarkable  for  the  length 
and  slendemess  of  their  bodies  and  legs,  which  very  much 
resemble  those  of  the  water-gnats.  This  is  not  a  handsome 
species  in  point  of  colour,  yellowish-brown  being  the  chief  hue. 
The  antennsB  are  rather  light-yellow,  and  the  edges  of  the 
front  part  of  the  thorax  whitish-grey.  The  abdomen  is  black 
above,  and  the  elytra  are  so  transparent  that  they  permit  the 
colour  of  the  abdomen  to  be  seen  through  them. 

It  is  a  local  insect,  living  on  plants  that  prefer  the  seaside. 
At  Deal  it  has  been  foimd  about  the  roots  and  stems  of  the  * 
hemlock  stork's-bill  {Erodium  cicutarvum)^  and  in  the  Isle  of 
Wight  it  has  been  captured  under  the  common  restharrow,  or 
cammock  {Ononis  arvensis).  Mr.  Westwood  states  that  he 
has  found  the  Neides  in  all  its  stages  under  the  last-named 
plant  in  a  spot  at  the  back  of  the  Isle  of  Wight.  The  insert 
was  very  slow  in  its  movemei^ts,  and  did  not  attempt  to  use 
its  wings.  As  both  larvae  and  pup®  were  found  in  the 
same  situations,  he  thinks  that  there  is  no  doubt  that  the 
Neides  derives  its  nourishment  from  the  plant  under  which  he 
found  it. 

The  chief  point  in  this  genus  is  the  extreme  length  of  the 
antenna?,  which  are  as  long  as  the  abdomen  and  thorax 
together.  The  basal  joint  is  extremely  long,  and  when  the 
insect  is  alive  the  antenna)  are  slightly  elbowed  at  this  joints 

Next  in  order  comes  the  insect  which  is  shown  on  Wood- 
cut LXV.  Fig.  2.  Its  name  is  Rkyparochromua  dUatatus^ 
and  it  belongs  to  the  family  of  Rhyparochromida^.  The  insects 
belonging  to  this  genus  are  known  by  the  two  ocelli  and  the 
flattened  and  widened  thighs  of  the  fore-legs.  In  the  present 
species  this  peculiarity  is  very  strongly  marked,  and  from  that 
circumstance  the  specific  name  of  dllatatus^  or  widened,  has 
been  given  to  the  insect.  The  same  joint  is  also  remarkable 
for  the  very  bold  toothing  of  its  inner  edge,  as  may  be  seen  by 
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reference  to  Fig.  a  on  the  same  Woodcut.  At  Fig.  6,  a  side 
view  of  the  head  is  given,  showing  one  of  the  antennae,  with 
its  short  first  joint  and  long  fourth  joint,  and  the  curiously 
formed  hair-covered  beak. 

The  generic  name  Ehyparochromus  is  formed  from  two 
Greek  words,  and  signifies  dirt-coloured,  but  I  have  not  the 
least  idea  in  what  way  it  can  be  considered  appropriate.     The 
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1.  Neides  depraBsos.  2.  Bhjrparochromna  dlUtatns.        8.  Henestaris  lAtioeps. 

4.  Phjtoooristiliie.       a.  Bhyparochromni  dilatatos,  leg.       6.  Do.,  head,  antenxut,  and  tongue. 

colour  of  this  species  is  as  follows  : — The  general  hue  is  glossy 
black,  thickly  clothed  above  and  beneath  with  fine  yellow 
down.  The  junctions  of  the  joints  of  the  antennae  and  tarsus 
are  yellowish.  It  is  not  a  rare  insect,  and  can  be  taken  under 
moss. 


Another  family,  the  Henestaridae,  is  represented  by  Hene- 
staris kUiceps,  which  is  shown  on  Woodcut  LXV.  Fig.  3. 
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This  is  rather  a  rare  insect,  but  has  been  found  in  the  Isle  of 
Wight  in  the  month  of  August. 

Its  general  colour  is  ochreous-yellow,  clouded  more  or  less 
with  brown,  and  sprinkled  with  very  fine  yellow  down.  The 
ocelli  are  red.  The  upper  part  of  the  thorax  is  deeply 
pimctured  in  front,  and  just  behind  the  anterior  margin  are 
two  black  pits  or  depressions,  which  are  well  shown  in  the  illus- 
tration. The  thighs  are  thickly  covered  with  black  spots, 
which  in  many  places  coalesce  and  form  blotches  of  black. 
The  abdomen  is  black  above  and  brown  below,  ynth  a  dash  of 
ochreous-yellow.  The  specific  name,  laticeps  or  wide-headed, 
refers  to  the  remarkable  form  of  the  head,  which,  including 
the  eyes,  is  wider  than  the  widest  part  of  the  body.  This 
peculiarity  is  well  shown  in  the  illustration. 

On  the  same  Woodcut,  Fig.  4,  is  shown  a  much  more 
striking  insect,  called  Phytocoria  tilicBj  as  an  example  of  the 
Phytocoridse. 

In  these  insects  the  antennae  are  very  long  and  slender,  the 
first  joint  being  as  long  as  the  head  and  thorax  together.  The 
hind  legs  are  also  very  long,  and  the  head  is  broader  than  it  is 
long.  The  name  Phytocoris  is  Greek,  and  literally  signifies 
Plant-bug. 

The  colour  of  this  insect  is  pale  green,  sometimes  being  so 
very  pale  as  to  appear  grey  with  a  slight  greenish  tinge,  and 
being  edged  with  a  line  of  a  darker  hue.  The  insect  is  thickly 
clothed  with  patches  of  grey  down,  the  grey  hue  being  produced 
by  the  mixtiure  of  black  and  white  hairs.  It  is  rather  a  variable 
species,  but  mostly  has  the  sides  of  the  thorax  black,  and  the 
tip  of  the  elytra  of  the  same  hue.  Sometimes  the  elytra  are 
rather  differently  coloured,  having  two  large  black  spots  in  the 
middle,  and  two  smaller  spots  on  the  tip.  The  leathery  part 
of  the  elytra  is  spotted  with  black.  The  second  joint  of  the 
antenna)  and  the  tibia3  are  banded  with  black,  and  the  re- 
maining joints  of  the  legs  are  pale  yellow  with  black  blotches. 

As  its  shape  imports,  this  is  an  active  insect,  and  can  both 
run  and  fly  with  agility.  It  is  fond  of  fruit,  and  especially 
frequents  raspberries,  the  juices  of  which  it  sucks  through  its 
beak.  No  great  harm  would  be  done  by  this  small  robbery  if 
the  Phytocoris  would  only  content  itself  with  abstracting  juices. 
Unfortunately,  while  it  sucks  the  liquids  of  the  raspberry,  it 
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deposits  seme  of  its  own — that  highly  scented  fluid  which  has 
already  been  mentioned,  and,  in  consequence,  so  nauseous  a 
flavour  is  imparted  to  the  fruit  that  no  one  can  eat  it.  The 
very  odour  is  so  powerful  that  it  generally  suffices  as  a  ¥raming 
to  intending  consiuners.  But,  if  by  ill-chance  one  of  them 
should  be  taken  into  the  mouth,  the  flavour  and  odour  are  so 
utterly  detestable  that  no  one  who  has  ever  experienced  them 
will  allow  himself  to  be  again  deluded,  I  can  speak  rather 
feelingly  on  this  subject,  having  been  victimised  by  this  insect, 
and  having  therefore  learned  to  test  every  raspberry  before  I 
venture  to  eat  it, 

Wb  now  come  to  some  very  curious  beings.  On  Woodcut 
LXVI.  Figs.  1  and  2,  is  shown  a  remarkable  insect,  called 
Systdlonotua  triguttatua. 

According  to  the  older  entomologists,  this  insect  was  placed 
in  the  same  family  with  that  species  which  has  just  been 
described.  The  modem  entomologists,  however,  have  broken 
up  the  old  family,  with  many  others,  and  have  placed  this 
insect  in  the  family  Idolocoridae.  The  insects  of  this  genus 
are  remarkable  for  the  shape  of  the  abdomen,  which  is  very 
much  narrowed  or  contracted  at  the  base,  where  it  joins  the 
thorax.  The  generic  name  Systellonotus  is  composed  of  two 
Greek  words  signifying  narrowed-back,  and  is  therefore  a  very 
appropriate  one.  The  shape  of  the  abdomen  can  be  best  seen 
by  reference  to  Fig.  2,  which  represents  the  wingless  female. 

The  general  colour  of  the  male  is  reddish-brown,  and  over 
the  body  is  spread  a  thin  coating  of  yellowish  down,  which 
stands  particularly  upright.  On  each  of  the  elytra  are  three 
white  diagonal  bars,  one  of  a  silvery  character  and  the  others 
greyish-white.  It  is  from  these  three  bars  that  the  name  of 
triguttatus,  or  three-streaked,  has  been  given  to  the  species. 

The  word  guttatua  is  taken  from  the  Latin  guUa,  or  drop, 
and  is  applied  to  marks  that  are  made  as  if  by  a  drop  of 
colour  which  had  been  allowed  to  run  over  the  surface  and  then 
become  dry.  A  good  idea  of  the  true  shape  of  the  gutta  may 
be  obtained  by  taking  a  white  piece  of  paper,  letting  a  drop  of 
ink  fall  on  it,  and  then  holding  it  diagonally,  so  that  the  ink 
may  trickle  a  little  way  down  the  paper. 

The  female,  as  may  be  seen  by  reference  to  P^ig.  2,  is  almost 
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wholly  without  wings  or  wing-cases,  these  oi^ans  being  merely 
indicated  by  some  very  small  rudimentary  appendages  to  the 
thorax.  In  colour  they  are  yellowiBh-hiown,  and  have  none  of 
the  distinguishing  characteristics  of  the  Heteropteran  wing. 
The  insect  is  extremely  swift  of  foot,  and  bears  some  resem- 
blance to  the  wood-ant.  Both  sexes  are  rare,  but  the  female 
is  even  scarcer  than  the  male,  and  is  a  great  prize  to  any 
entomologist  who  Ends  her. 

LXVt 


An  example  of  the  restricted  family  Capsidte  is  given  on 
Woodcut  LXVI.  Fig.  3.     This  is  called  Oii/iocephalus  hirtus. 

Even  to  the  unaided  eye  this  is  a  remarkable  insect,  but  is 
shown  to  be  still  more  curious  when  examined  with  the  aid  of 
a  microscope.  The  general  colour  of  this  insect  is  black,  with 
a  slight  dash  of  yellow.  If  it  be  placed  under  the  microscope, 
it  will  be  seen  that  the  ground  hue  is  black,  cohered  iirst  with 
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golden-yellow  scales,  and  tlien  with  rather  long,  erect  black 
hairs  which  project  between  the  scales.  The  elytra  of  the  male 
are  blackish- brown.  In  the  male  the  upper  part  of  the  front 
part  of  the  thorax  or  pronotum  is  bent  down  towards  the 
head,  whereas  in  the  female  it  is  straight.  The  thighs  are 
long  and  black,  and  the  tibiae  reddish-yellow,  often  tipped  with 
black,  as  shown  in  the  illustration. 

At  Fig.  a  is  given  a  profile  view  of  the  head,  so  as  to  show 
the  very  long  second  joint  x)f  the  hair-clad  antennae,  and  the 
way  in  which  the  long,  four-jointed  beak  is  bent  imder  the 
breast.  The  rather  peculiar  tarsus  is  shown  at  6,  and  the 
labrum  at  c.  The  word  Orthocephalus  is  formed  from  two 
Greek  words,  signifying  straight-headed,  and  the  Latin  specific 
name  hirtus,  or  hairy,  is  given  to  the  insect  in  allusion  to  the 
long  black  hair  with  which  its  body  is  covered.  The  shape  of 
the  elytron,  or  wing-cover,  of  the  male  is  shown  at  Fig.  d,  and 
that  of  the  true  or  flying  wing  at  Fig.  e  of  the  same  illustration. 

The  family  of  the  Acanthiidae  is  represented  by  the  common 
Bed-Bug  {Acanthia  lectularia  or  Cimex  lectvXariu8\  which 
is  represented  on  Woodcut  LXVII.  Fig.  1.  In  this  genus  the 
abdomen  is  nearly  circular,  and  both  sexes  are  almost  without 
wings,  their  position  being  only  indicated  by  a  pair  of  little 
scale-like  projections.  Some  entomologists  assert  that  specimens 
have  been  found  possessing  perfect  wings,  but  there  is  no 
satisfactory  proof  of  any  such  development  among  the  numbers 
that  are  annually  killed. 

When  and  how  this  singularly  unpleasant  insect  was  intro- 
duced into  this  country  is  not  known ;  but  there  is  no  doubt 
that  it  is  not  indigenous,  and  that  it  was  unknown  some  three 
hundred  years  ago.  It  is  true  that  there  are  several  allusions 
to  the  Bug  in  Shakespeare,  as  well  as  in  older  writers  ;  but  in 
every  case  the  word  does  not  allude  to  the  noxious  insect,  but 
is  taken  in  its  original  sense,  namely,  something  that  can 
terrify  or  annoy,  and  originally  signifies  some  terrible  spectre 
that  walks  by  night.  Thus  in  Ps,  xci.  5,  the  word  which  is 
now  rendered  as  '  terror '  by  night,  was  in  the  older  editions  of 
the  Bible  translated  as  Bugge,  the  allusion  being  evidently  to 
spectral  apparitions.  It  is  still  used  in  this  sense  in  the  word 
Bug-bear.     We  can  easily  see  how  an  insect,  newly  introduced 
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into  England,  and  spreading  vitb  a  rapidity  to  which  the  cus- 
tome  of  OUT  ancestors  gave  every  assistance,  would  be  distin- 
gmshed  by  a  name  which  signified  a  nightly  terror. 

Being  very  fiat  and  short-lej^ed,  and  always  walkiog  with 
the  legs  in  nearly  the  same  plane  as  the  body,  the  Bug;  cao 
creep  into  very  narrow  crevices,  and  hundreds  can  hide  them- 
selves where  there  seems  scarcely  to  be  room  for  half  a  dozen. 
In  the  chinks  of  old  furniture,  and  especially  behind  the 
wooden  paoela  of  old  walls,  they*  pack  tbemselTes  bo  closely 
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and  in  such  nuinljcrs  that  tliey  form  thick  layers  of  living 
insects,  and  the  language  of  the  carpenter  in  '  Punch '  is  hardly 
exaggerated  wiien  he  said  that  if  he  were  to  take  away  a 
panel,  they  would  get  np  on  their  hind  legs,  and  bark  like  dogp. 
The  eggs  of  this  insect  arc  very  small,  and  can  be  inserted 
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by  the  parent  at  the  very  bottom  of  the  crevices  in  which  she 
lias  made  her  home.  There  are  four  broods  in  the  year,  and 
each  female  lays,  on  an  average,  fifty  eggs  each  time.  When 
newly  laid,  the  eggs  are  covered  with  a  sort  of  varnish,  which 
rapidly  hardens  when  exposed  to  the  air,  and  forms  a  cement 
by  which  the  eggs  are  securely  fixed  to  the  object  on  which 
they  are  laid. 

In  some  three  weeks  from  the  time  that  they  are  laid,  the 
young  Bugs  are  hatched.  They  are  then  so  small  as  almost  to 
be  invisible,  and,  in  fact,  unless  they  have  tasted  blood,  can 
hardly  be  seen  except  with  a  magnifying-glass.  When,  how* 
ever,  they  have  succeeded  in  attacking  some  human  being,  the 
extreme  transparency  of  their  skins  causes  the  sucked  blood  to 
be  seen  through  their  tissues,  and  they  look  like  tiny  moving 
specks  of  scarlet.  They  attain  their  full  growth  in  about  three 
months. 

As  is  the  case  with  other  blood-sucking  insects,  the  Bug  is 
rather  capricious  in  its  attacks.  There  are  many  persons  whom 
it  never  touches,  or  at  least,  as  I  rather  fancy,  to  whom  it 
causes  no  annoyance  if  it  does  attack  them ;  while  there  are 
others — myself  among  the  number — who  seem  to  be  the  centre 
of  attack  of  every  blood-sucking  insect  in  the  neighbourhood, 
and  who  suffer  little  less  than  tortiire  from  their  venomous 
beaks.  In  attaining  its  prey,  the  Bug  often  displays  much  in- 
genuity. If  it  cannot  otherwise  get  at  a  person  who  is  lying 
on  a  bed,  it  will  ascend  the  wall,  crawl  along  the  ceiling,  and 
then  fall  on  the  bed,  to  the  great  discomfiture  of  its  inmate. 

I  have  remarked  that  in  most  cases  those  who  are  most 
obnoxious  to  the  attacks  of  the  Bug  are  most  sensitive  to  its 
odour,  and  vice  versa.  There  were  some  rooms  in  Paris  in 
which  these  abominable  insects  swarmed.  They  even  came  out 
in  the  daytime,  and  I  have  seen  the  little  scarlet  young 
perambulating  the  walls  in  the  early  morning.  My  olfactory 
nerves,  however,  were  amply  sufficient,  without  the  sense  of 
sight,  to  betray  the  presence  of  the  insects,  and  yet  the  inmates 
of  the  room  were  absolutely  insensible  both  in  nostrils  and  skin 
to  the  presence  of  these  abominable  insects. 

A  still  stronger  case  occurs  to  my  memory.  Some  years  ago 
at  Oxford,  I  was  visiting  a  working  shoe-maker.  The  room 
was  clean,  and  the  walls  neatly,  though  rather  quaintly,  deco- 
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rated  with  red  wafers,  like  the  spots  on  a  toy-house.  The 
odour  of  the  room  was,  however,  almost  asphyxiating,  and  the 
air  was  so  foul  that  some  pure  water  which  I  had  brought  with 
me  was  covered  with  scum  in  a  few  minutes.  'On  examining 
the  walls  a  little  more  closely,  I  found  that  the  imagined  red 
wafers  were  nothing  but  Bugs,  each  of  which  had  been  smashed 
by  a  blow  from  the  broad-headed  shoemaker's  hammer.  Not 
one  of  the  family,  however,  was  in  the  least  aware  that  the 
atmosphere  within  the  room  vras  more  offensive  than  that 
without  it^  and  none  of  them  suffered  any  discomfort  from  the 
insects  with  which  their  house  swarmed. 

It  is  probable  that  the  Bug  does  not  absolutely  require  human 
blood,  which  is  but  a  luxury  to  it.  In  its  original  oondition  it 
is  said  to  live  upon  the  juices  of  various  trees,  and  to  be  able  to 
procure  nourishment  from  them  even  when  the  timber  has 
been  dried  and  made  into  furniture.  Many  entomologists 
believe  that  the  first  Bugs  which  were  introduced  into  this 
country  came  over  with  the  large  cargoes  of  American  timber 
that  were  used  in  rebuilding  those  parts  of  London  which  had 
been  destroyed  by  the  great  fire  of  1666.  Some  timbers,  how- 
ever, such  as  walnut,  mahogany,  oak,  or  cedar,  are  said  not  to 
afford  them  any  nourishment. 

The  question  of  extirpating  these  insects  is  really  an  im- 
portant one.  Cleanliness  and  the  increasing  use  of  metal  bed- 
steads have  done  much  in  lessening  their  numbers,  but,  despite 
all  precautions,  no  bouse  and  no  room  is  really  safe  from  them. 
A  single  female  may  be  brought  to  the  house  in  the  laimdress* 
basket,  find  her  way  to  some  crevice,  lay  her  eggs,  and  so 
found  a  large  colony  before  their  presence  is  fairly  discovered. 
Various  means  of  ridding  the  place  of  them  have  been  tried, 
such  as  taking  the  furniture  to  pieces  and  painting  all  the 
joints  with  turpentine.  Such  means  are  effectual  eno\igh  as 
far  as  the  turpentine  can  reach,  but  no  farther ;  and  when  the 
insects  have  taken  up  their  residence  in  chinks  of  the  wall, 
they  cannot  be  subjected  to  turpentine  or  any  other  liquid. 

It  is  evident  that,  in  such  a  case,  the  insects  can  only  be 
touched  by  vapour,  and  the  question  arises  what  vapour  to 
employ.  That  of  sulphur  has  been  used  with  success,  as  has 
that  of  one  or  two  othc^r  suffocating  substances.  But  in  any  of 
these  cases,  the  vapour  nuist  l>e  so  thick  tliat  no  Imman  being 
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can  breathe  it  and  live,  so  that  there  is  an  element  of  danger, 
and  the  after  eflfects  of  sulphur  vapour  are  anything  but  agree- 
able. I  once  had  a  room  which  was  suddenly  and  grievously 
afflicted  with  these  insects,  and  managed  to  clear  it  entirely 
from  them  without  doing  any  damage  to  the  house  or  furniture, 
or  running  the  least  risk  of  injuring  any  human  being.  There 
is  a  very  valuable  insect-powder,  sold  by  Mr.  H.  Easter,  of 
Cloudesley  Square,  Islington,  which  has  the  property  of  killing 
all  insects,  while  it  is  quite  harmless  with  regard  to  vertebrate 
animals,  so  that  it  can  be  sprinkled  over  birds,  cats,  dogs,  and 
other  animals  without  the  least  danger.  My  pet  cat  was  once 
greatly  tormented  with  parasites.  I  put  a  large  teaspoonful  of 
the  powder  into  a  bag,  introduced  pussy  into  it,  much  against 
his  will,  tied  up  the  mouth,  and  left  the  bag  on  the  floor.  Of 
course,  the  cat  tumbled  about  inside  the  bag,  and  rolled  about 
the  floor  so  as  to  introduce  the  powder  thoroughly  into  the  fur. 
In  about  twenty  minutes  I  let  out  the  cat,  and  found  that 
every  flea  that  had  tormented  him  lay  either  dead  or  dying  in 
the  bag. 

Finding  this  process  so  effectual  I  bethought  me  of  trying 
the  vapour  upon  aphides,  moth-eaten  fur,  &c.  &c.,  and,  as  the 
vapour  was  quite  as  destructive  as  the  powder  itself,  I  deter- 
mined on  trying  it  on  a  large  scale.  So  I  made  a  number  of 
brown-paper  cylinders,  just  like  squib-cases,  and  filled  them 
with  the  insect-powder,  taking  care  to  ram  it  down  hard.  I  then 
pasted  paper  over  every  crevice  that  could  let  the  smoke  out  of 
the  room,  or  the  air  into  it,  lighted  the  squibs  at  the  open  end, 
blowing  them  into  a  bright  red  glow,  disposed  them  about  the 
room,  and  then  closed  the  door,  pasting  paper  from  the  outside 
across  the  junction  of  the  door  with  the  doorway. 

After  an  hour  or  so,  I  took  from  the  keyhole  the  cotton-wool 
which  I  had  placed  in  it,  looked  into  the  room,  and  found  that 
it  was  thick  with  smoke-wreaths.  The  smoke  began  to  settle 
down  in  some  three  or  four  hours,  and  when  it  had  nearly  sub- 
sided, I  entered  the  room  and  opened  the  window.  The  sight 
was  an  astonishing  one.  In  every  direction  lay  dead  or  dying 
Bugs,  from  the  full-grown  veteran  to  the  tiniest  larva.  In 
some  places  where  the  smoke  had  not  been  very  thick,  the  in- 
jects were  still  on  their  feet,  but  so  stupified  that  they  could 
only  just  put  one  leg  before  another.     I  am  almost  afraid  to 
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say  how  many  were  captured,  but  it  is  sufficient  to  mention 
that  they  were  counted,  not  by  individuals,  but  by  measure. 

About  a  month  afterwards,  the  process  was  repeated,  for  the 
purpose  of  killing  those  which  had  escaped  on  the  first  occasion, 
and  the  yoimg  larvae  which  might  have  been  hatched  since  the 
fumigation.  Scarcely  any  survivors  were  discovered,  and  ever 
afterwards  the  room  was  quite  free  from  them.  It  appeared 
that  they  had  been  introduced  in  a  bedstead  which  had  been 
warranted  free  from  all  insects. 

It  is  said  that  spiders  are  great  enemies  to  Bugs,  and  that 
they  will  destroy  niunbers  of  them  if  allowed  to  remain  in  the 
infested  rooms. 

Some  years  ago,  I  was  very  much  perplexed,  not  to  say 
annoyed,  by  the  occasional  presence  of  these  insects  in  my 
dining-room,  as  well  as  in  a  bed-room  immediately  above  it 
I  found  at  last  that  they  came  from  some  nests  of  the  common 
house  martin  that  were  fixed  just  above  the  window.  I  got  a 
long  ladder  for  the  purpose  of  examining  the  nests,  and  found 
their  clay  walls  absolutely  swarming  with  these  insects.  I  tried 
a  few  experiments  on  a  small  lump  of  clay  which  was  tenanted 
by  them,  and  found  that  although  they  disliked  the  odour  of 
turpentine,  and  crawled  out  of  their  refuge  when  placed  in  a 
tin  box  together  with  a  piece  of  cotton-wool  soaked  in  spirits  of 
turpentine,  they  were  not  killed  by  it  after  an  imprisonment  of 
thirty-six  hours,  and  rapidly  recovered  themselves  when  re- 
stored to  the  fresh  air. 

I  was  extremely  sorry  to  disturb  the  martins,  for  I  used  much 
to  enjoy  watching  the  pretty  birds  so  close  to  my  window. 
But  their  parasites  were  so  annoying  that  there  was  no  alterna- 
tive but  to  remove  the  nests  and  brush  oil  over  the  wall,  so 
that  the  clay  would  not  adhere  when  the  birds  tried  to  erect  new 
nests  in  the  same  spot.  Some  entomologists  think  that  these 
insects  are  not  the  same  species  as  the  Acanthia  lectularicu 
Whether  this  be  the  case  or  not,  they  have  the  same  impleasant 
liabit  of  attacking  human  beings  and  the  same  abominable 
odour,  and  must  be  extirpated  ruthlessly.  They  will  travel  for 
considerable  distances  from  the  nests  in  which  they  are  hatched. 
I  have  seen  four  or  five  of  them  creeping  along  a  wall  and 
making  their  way  to  a  window  wliich  was  not  only  much  below 
tlie  nest,  but  quite  on  the  opposite  side  of  the  house. 
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A  few  of  the  details  of  this  insect's  structure  are  given  on 
Woodcut  LXVIL  At  Fig.  a  ia  shown  one  of  its  fore-legs,  at 
Fig.  b  the  antenna,  with  its  slender  termioal  joint.  Fig  d  is 
a  greatly  magnified  representation  of  the  beak,  and  Fig.  c 
shows  a  profile  view  of  the  head  together  with  Uie  beak. 

It  has  already  been  mentioned  that  the  spider  will  destroy 
the  Bed-Bug.  There  ia  one  of  its  own  relations,  however,  which 
performs  this  operation  much  more  effectually.  It  is  popularly 
called  the  Flt-Buq,  and  its  scientific  name  is  Meduvi/us  per- 
sonatus.  A  rather  enlarged  portrait  of  this  curious  inacct  is 
given  on  Woodcut  LXVII,  Fig.  3.  This  insect  is  an  example 
of  the  Reduviidae. 

The  colour  of  the  Fly-Bug  is  brown,  sometimes  blackish, 
and  sometimes  with  a  yellowish  tint.  The  tibiae  are  yellow  at 
their  bases,  and  the  abdomen  has  a  shining  surface,  black  below, 
but  with  a  yellow  patch  in  the  middle  above. 

The  insect  is  sometimes  found  within  houses,  but  is  generally 
taken  on  account  of  its  habit  of  flying  towards  light,  and  so 
entering  at  night  windows  of  lighted  rooms.  Mr.  E.  A.  Smith 
tells  me  that  at  Deal  he  found  Beveral  Fly-Bugs  lying  dead 
under  a  window-sill.  Both  in  its  perfect  and  preliminary 
stages,  the  Fly-Bug  feeds  on  other  insects,  and  has  such  a 
liking  for  the  Bed-Bug  that  a  room  has  been  cleared  of  these 
obnoxious  insects  by  the  introduction  of  a  few  Fly-Bugs. 

In  its  larval  and  pupal  states,  this  insect  has  a  habit  of  en- 
veloping itself  in  a  thick  coating  of  dust  and  other  refuse,  and 
is  so  addicted  to  this  practice  that,  after  it  has  shed  its  skin 
and  come  out  all  bright  and  clean,  it  has  been  seen  deliberately 
to  take  the  dust  coating  from  its  shed  skin  and  place  it  on  its 
new  coat.  The  specific  name  of  p0ra(matua,  or  disguised,  has 
been  given  to  the  insect  in  consequence  of  this  habit.  The 
Reduvius  is  a  much  more  foijnidiibk'  eiiomy  to  the  llbd«itij| 
than  the  spider,  for  the  latter  liaa  to  wait  for  the 
prey  coming  to  its  net,  ^vherea8  the  furraer  is  a  hq 
seeks  prey  for  itaelf.  An  ciitomolugiat  in  my  neig 
who  kept  a  larva  of  the  Heduviiis,  found  that  it  ^ 
three  or  four  Bugs  daily,  so  that  a  few  of  these  inse 
liberty,  must  cause  great  havoc  amtmg  OUT' Norfolk  I 

Apart  from  the  service  which  it  ii 
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a  very  pleasant  insect.  Its  odour  is  scarcely  leas 
than  that  of  its  wingless  relative,  and,  if  captured,  it  has  a  very 
unpleasant  way  of  driving  its  beak  into  the  fingers  of  its  captor. 
Under  such  conditions,  it  also  emits  a  rather  sharp  creaking 
sound,  which  is  said  to  be  produced  by  the  friction  of  the  elytra. 

Another  example  of  the  ReduviidsB  is  given  on  Woodcut 
LXVII.  Fig.  2.    It  is  called  Coranua  svhapterua. 

In  all  the  Keduviidsd  the  beak  is  comparatively  short,  thick, 
and  more  or  less  curved.  The  head  is  so  narrowed  behind  as 
to  form  a  neck.  There  are  two  ocelli,  the  eyes  are  very  pro- 
minent, and  the  terminal  joints  of  the  antennae  are  slender. 
The  legs  are  long  and  active.  Many  of  these  insects  have  the 
wings  only  slightly  developed,  so  that  they  come  under  the 
category  of  *  imperfect  perfect  insects.'  Such  is  the  case  with 
the  present  species,  which  has  derived  its  name  of  aubaptems 
(a  most  barbarous  compoimd,  by  the  way)  from  the  structure 
of  the  wings,  which  only  reach  as  far  as  the  third  segment 
of  the  abdomen. 

I  really  do  not  like  to  translate  such  a  word  as  stibapteruSi 
which  is  a  repulsive  hybrid  between  Latin  and  Greek,  and — 
with  all  respect  to  the  eminent  entomologist  who  first  manu- 
factured it — ought  not  to  be  accepted  in  its  present  form. 
What,  for  example,  should  we  think  of  such  words  as  eight- 
agon,  twelvehedron,  dreiangle,  petitscope,  telesseer,  insectology, 
etoilonomy,  erdology,  and  so  forth  ?  Yet  there  is  not  one  of 
these  words  which  is  one  whit  more  ridiculous  than  subapterus. 
Should  we  be  allowed  to  talk,  much  less  write,  of  a  hemiglobe, 
an  eggpositor,  a  chaudmeter,  a  baromeasurer,  a  virfid  deed,  or  a 
megananimous  sentiment  ?  But,  if  we  are  to  retain  the  one  word, 
there  can  be  no  reason  why  we  should  not  employ  the  others. 

However,  the  name  being  given  and  accepted,  let  us  sec 
what  it  means.  The  preposition  '  sub,'  when  prefixed  to  adjec- 
tives, gives  them  a  partial  sense.  Thus,  subiratus  means 
rather  angry ;  subdoctus,  moderately  learned ;  subcandidus, 
whitish ;  and  so  forth.  But,  in  all  these  cases,  both  parts  of 
the  word  belong  to  the  same  language.  Had  the  offending 
entomologist  used  the  word  subalatus^  or  partly  winged,  no 
one  could  have  objected  to  it,  as  both  words  are  Latin.  Apart 
from  other  reasons,  it  is  a  prettier-looking  word  than  subapterus 


THE  WATER  GNATS.  575 

and  much  easier  to  say.  But  when  he  employs  the  word  sub, 
which  is  Latin,  as  a  prefix  to  the  Greek  pteron,  I  do  not  see 
that  we  should  be  called  upon  to  excoriate  our  own  ears  and 
those  of  future  generations  with  such  an  atrocious  compound. 

I  believe  that  brown  sugar  and  oysters  are  considered  incom- 
patible, as  is  salt  with  strawberry  cream.  There  is,  perhaps, 
not  one  in  ten  thousand  who  would  not  feel  direfully  aggrieved 
by  having  any  such  mixtures  forced  on  him  as  part  of  his 
daily  diet.  And  there  is  really  no  more  reason  for  offending 
our  eyes,  ears,  and  mental  taste  by  auhwpterua^  than  our  mere 
palates  by  the  above-mentioned  mixtures. 

The  general  colour  of  this  insect  is  dusky  black,  relieved  by  a 
clothing  of  short,  yellow  hairs.  Beneath  it  is  yellowish-brown. 
The  ocelli  are  red  and  the  antennae  pale  brown.  The  mem- 
branous portion  of  the  short  wing  is  rather  contracted,  and  the 
nervures  are  black.  It  is  found  in  dry,  sandy  places,  hiding 
under  heath,  furze,  and  other  plants.  When  handled,  it  gives 
out  an  odour  which,  unlike  those  of  most  of  its  kind,  is  of  a 
pleasant  nature,  and  bears  some  resemblance  to  that  of  a  ripe 
pear.  Although  in  most  cases  the  wings  of  this  insect  are  in 
the  imperfect  state  which  has  just  been  described,  they  are 
sometimes,  but  very  rarely,  fully  developed. 

We  now  come  to  that  group  of  Heteroptera  which  has 
been  mentioned  as  passing  most  of  their  time  on,  though  not 
in,  the  water.  They  are  scientifically  called  Hydrometridae,  or 
Water-measurers,  because  they  seem  to  measure  the  surface  of 
the  water  with  their  long  and  slender  legs ;  and  they  are 
popularly  known  by  the  name  of  Water-gnats,  because  the 
smaller  specimens  have  some  resemblance  to  gnats  without 
their  wings.  Two  specimens  of  this  group  are  given  on 
Woodcut  LXVIII.,  in  order  to  show  the  aspect  of  the  insect 
in  different  attitudes. 

In  all  these  insects  the  body  is  long,  narrow,  and  is  mostly 
covered  on  the  under-surface  with  a  fine  coating  of  velvet-like 
hairs,  which  are  capable  of  resisting  the  action  of  the  water. 
The  beak  is  rather  long,  curved  under  the  breast,  and  the  last 
joint  but  one  is  considerably  longer  tlian  the  others.  Some  of 
them  run  over  the  siirface  of  the  water  with  great  speed,  their 
middle  pair  of  legs  acting  as  propellers,  their  hind  legs  as 
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rudders  whereby  they  direct  their  course,  and  their  fore-legs 
stretched  out  in  front  for  the  purpose  of  seizing  their  prey. 
When  the  insect  is  at  rest,  these  legs  are  folded  under  the 
body  in  the  attitude  which  they  assume  when  the  prey  is  held 
against  the  breast,  so  that  the  long,  curved,  sharply-pointed 
beak  may  be  driven  into  it.  One  of  these  prehensile  legs  is 
shown  at  Fig.  a,  and  a  profile  view  of  the  head,  so  as  to  9how 
the  form  of  the  beak,  with  its  long  penidtimate  loint,  is  given 
at  Fig.  6. 

Lxvnr 


1.  Hyilrom^tra  gibblfera. 
4.  HalticocoriH  Intt^icolILs. 
nutciin.i  and  tongue. 


2.  Ilydroinctra  argentata. 
a.  Ilydrometra  argcntata,  fore-lpg. 


8.  Corixa  0«<:rfri\)ji 
b.  Do.,  head,  «itb 


These  insects  afford  many  examples  of  the  imperfect- perfect 
state,  which  has  been  the  trouble  of  most  entomologists  \mtil 
its  true  nature  was  cleared  up.  In  this  condition,  the  Hydro- 
metridfle  so  exactly  resemble  pupa*,  that  when  tliey  were  seen 
exercising  all  the  functions  of  the  perfect  insect,  the  observers 
were  naturally  perplexed. 
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Those  specimens  in  which  the  wings  are  fully  developed  caii 
use  them  well.  I  have  noticed  that,  when  alighting  in'  the 
water  after  flight,  they  always  use  their  legs  for  the  purpose  of 
tucking  the  wings  under  the  elytra,  just  as  the  earwig  uses  its  for- 
ceps and  the  rove-beetle  the  end  of  its  flexible  tail.  With  these 
legs  they  wash  themselves  frequently,  appearing  to  be  singularly 
fastidious  respecting  cleanliness*  I  have  often  seen  these  in^ 
sects  standing  on  the  three  legs  of  one  side,  while  employing 
those  of  the  other  side  in  brushing  the  body,  every  portion 
of  which  was  carefully  passed  under  the  fi^t.  The  attitude  is 
most  singular,  and  I  have  never  seen  it  adopted  by  any  other 
insect. 

They  are  all  predacious,  seizing  their  prey  with  their  fore-legs. 
I  have  seen  one  of  these  creatures,  having  caught  an  insect^ 
hold  it  out  in  front  of  its  body  with  its  fore-feet^  while  making 
its  way  to  some  place  where  it  could  in  safety  suck  the  life- 
juices  of  its  prey.  Predacious  as  they  are,  they  also  fall  victims 
to  larger  inhabitants  of  the  water — the  well-known  Water- 
boatman  making  great  havoc  among  them,  and  taking  on  the 
average  five  or  six  minutes  in  sucking  dry  the  body  of  its  prey. 

The  name  of  the  species  shown  at  Fig.  1  is  Hydrometra 
gibbifera.  Its  colour  is  blackish-brown  above,  and  beneath  it 
is  black,  with  a  silvery  or  brassy  lustre  when  seen  in  a  side- 
light. The  specific  name  of  gibbifera,  or  bimch-bearing,  is 
given  to  it  on  account  of  a  rounded  tubercle  or  bunch  upon 
the  anterior  angles  of  the  thorax.  The  male  has  also  a  large 
orange-coloured  tubercle  on  the  back  of  the  thorax,  near  its 
junction  with  the  abdomen.  There  is  a  short,  thick,  yellow 
line  drawn  longitudinally  on  the  middle  of  the  front  part  of 
the  thorax.  The  elytra  are  blackish-brown,  with  a  slight  blue 
gloss  in  certain  lights,  and  the  nervures  are  clothed  with 
golden  hairs  and  scales.  The  middle  pair  of  legs  is  the 
longest.  This  species  is  very  common  on  the  surfisice  of  water, 
whether  it  be  stagnant  or  running. 

On  Woodcut  XLVIII.  Fig.  2,  is  shown  another  species, 
Hydrometra  argentata. 

This  insect  is  remarkable  as  being  the  smallest  of  the  family. 
Its  colour  is  blackish-brown  above,  with  a  decided  silvery  gloss 
below.     The  antennae  are  black.     The  colour  of  the  elytra  is 
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brown  in  'some  lights  and  bluish-grey  in  others.  The  abdomen 
of  the  male  has  the  last  two  segments  marked  with  a  narrow 
yellow  line,  and  tliat  of  the  female  has  the  last  four  s^^ents 
similarly  marked.     It  is  much  rarer  than  the  preceding  insect 

The  last  of  the  Aurocorisa  which  will  be  mentioned  in  ihii 
-work  is  the  insect  wliich  is  represented  on  Woodcut  LXVIII. 
Pig.  4.  Its  name  is  HaUicocoris  luteicoUis,  and  it  belongs  to 
the  family  of  Halticocorida?,  or  Jumping-Bugs,  because  they 
liave  the  capability  of  leaping,  very  much  like  the  Halticse,  or 
Tui  nip-fleas,  which  have  already  been  described  on  page  211. 
The  structure  of  the  hind  legs,  with  their  greatly  developed 
thighs,  is  sufficient  to  show  that  the  insect  is  gifted  with  the 
power  of  leaping. 

The  general  colour  of  this  insect  is  shining  black,  over 
which  are  spread  a  number  of  fine  yellow  hairs,  very  short, 
and  bent  downwards.  In  this  species  the  elytra  are  fully 
developed,  but  in  the  only  other  British  species  of  this  genus, 
Halticocmns  pcMidicomia^  they  are  imdeveloped.  The  head 
and  antennse  are  ochreous  yellow,  and  so  are  the  legs  except 
the  thighs  of  the  second  and  third  pairs,  which  are  black. 
The  upper  part  of  the  thorax  is  very  finely  wrinkled  in  front, 
and  has  a  very  fine  and  delicate  furrow  running  along  its 
centre. 

The  insect  is  not  a  scarce  one,  but  requires  to  be  looked 
after,  as  it  takes  up  its  residence  in  clover  fields,  and  upon 
several  species  of  Bed-straw  {Galium).  The  sweep-net  will 
generally  bring  it  within  the  reach  of  the  entomologist. 

On  Plate  XVIII.  Fig.  4,  is  shown  a  figure  of  an  insect  called 
Pentatoma  disshnile.  The  insects  of  tliis  genus  have  the 
scutellum  very  large,  the  tarsi  with  three  joints,  and  the  eyes 
rather  prominent.  In  some  of  the  family  to  which  this  insect 
}>elongs,  the  scutellum  is  of  enormous  size,  from  which  the 
family  has  derived  the  name  of  Scutellaridae.  The  generic 
name  Pentatoma  signifies  *  five-pieces'  or  joints,  and  is  given 
to  the  insects  because  their  antennas  have  five  joints.  Like 
others  of  the  same  order,  they  exhale  a  very  unpleasant  odour, 
and  sometimes  render  uneatable  any  fruit  over  which  they 
crawl.    They  are  mostly  vegetable  feeders,  but  sometimes  take 
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to  animal  food,  a  number  of  them  having  been  observed 
gatliered  round  the  lx)dy  of  a  caterpillar,  with  their  beaks 
sunk  deeply  into  it.  The  well-known  naturalist,  De  Geer, 
states*  that  some  species  of  this  family  watch  over  their  eggs 
until  they  are  hatched,  and  then  take  care  of  their  young,  just 
as  is  said  of  the  earwig.  He  remarked  that  the  mother 
reminded  him  of  the  hen  and  her  chickens,  leading  them  from 
spot  to  spot,  and  evidently  keeping  guard  oyer  them  imtil 
they  were  strong  enough  to  shift  for  themselves. 

The  same  naturalist  further  observed  that  these  insects  can 
disengage  the  piercing  portion  of  the  proboscis  from  the  sheath, 
and  replace  it  at  will.  His  description  is  as  follows.  I  have 
not  his  work  by  me,  but  follow  the  translation  given  in 
Griffith's  edition  of  Cuvier's  *  Animal  Kingdom.' 

'  It  has  happened  to  me,'  says  De  Geer,  '  to  observe  on  one 
of  these  young  bugs,  placed  under  the  microscope,  that  its 
proboscis  was  entirely  disengaged  out  of  the  furrow  of  the 
sheath.  It  hung  then  at  the  end  of  the  tongue,  like  a  very 
long  thread.  I  saw,  again,  that  at  the  end  of  the  thread  the 
tliree  pieces  of  which  it  was  composed  were  separated  one  from 
the  other.  The  following  day  I  observed  on  the  same  bug 
that  everything  was  restored  to  its  proper  place — that  the 
proboscis  was  placed,  as  before,  in  the  furrow  of  the  sheath. 
It  appears,  then,  that  the  bug  can  withdraw  its  proboscis  out 
of  its  sheath  and  put  it  back  when  it  thinks  proper.  It  drew 
the  proboscis  out  of  its  sheath  once  again ;  I  then  saw  how  the 
intermediate  part  of  the  proboscis  and  of  the  point  played — 
liow  the  bug  elongated  and  shortened  it  alternately.  I  saw 
some  drops  of  fluid  come  out  of  and  re-enter  the  proboscis. 
The  two  semi-sheaths  which  accompanied  it  played  also 
alternately  in  front  and  rear. 

'  I  was  attentive  to  observe  how  the  bug  caused  its  proboscis 
to  re-enter  into  the  furrow  of  the  sheath,  and  at  last  I  achieved 
this,  after  having  observed  it  without  interruption  for  more 
than  a  quarter  of  an  hour.  It  first  of  all  puts  its  proboscis  in 
a  parallel  line  witli  the  sheath,  or  at  least  it  holds  it  extended 
tlie  entire  length  of  the  sheath  ;  afterwards  it  gives  an  inflexion 
to  the  sheath,  about  the  middle  of  its  extent.  It  folds  it  like 
a  knee.     It  tlien  applies  this  knee  against  the  middle  of  its 
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proboscis,  or  against  that  part  of  the  proboscis  which  is  oppo- 
site to  the  knee.  The  anterior  feet  then  come  to  its  assistance. 
The  bug  presses  its  proboscis  with  its  feet  against  the  sheath, 
so  that  this  portion  of  its  proboscis  is  then  stopped  in  the 
groove  or  furrow.  Finally,  it  presses  the  rest  of  its  proboscis 
against  the  sheath  with  the  same  feet,  and  thus  causes  it  to 
slide  into  the  groove.  As  soon  as  the  proboscis  has  once  re- 
entered, it  stays  there.' 


CHAPTER  II. 
HYDR0C0RI8A,   OB   WATER-BUGS. 

Wb  now  come  to  the  second  group  of  Heteroptera — the  Hydro- 
corisa,  or  Water-Bugs.  There  are  many  species,  differing 
greatly  in  external  appearance ;  but  they  all  have  very  short 
antennae  concealed  in  cavities  beneath  the  eyes,  and  their  fore- 
legs are  rather  short,  and  can  be  folded  close  to  the  body,  so  as 
to  look  like  claws.  With  these  limbs  the  insects  seize  their 
prey,  which  consists  of  various  inhabitants  of  the  water  that  do 
not  appear  to  be  so  strong  as  themselves. 

The  first  family  is  that  of  the  Notonectidae,  which  embraces 
the  various  insects  known  by  the  popular  name  of  Water- 
boatmen.  The  scientific  name  signifies  Back-swimmer,  and 
both  titles  are  equally  appropriate.  The  Notonectidae  have  a 
habit  of  lying  on  their  backs  in  the  water,  and  their  body 
then  assumes  a  shape  very  much  like  that  of  a  boat.  The  two 
hind  legs  are  exceedingly  long,  and  as  they  are  stretched  out 
at  right  angles  with  the  body,  look  exactly  like  oars,  and  in- 
deed are  used  as  if  they  were  oars.  The  ends  of  these  legs  are 
furnished  with  hairy  fringes,  which  act  like  the  blade  of  the  oar, 
and  enable  the  insect  to  drive  itself  along  with  very  great  speed. 

All  who  have  handled  an  oar  know  of  the  difficulties  which 
beset  them  in  the  proper  mode  of  feathering,  i.e.  turning  the 
oar  as  it  is  brought  out  of  the  water,  so  that  the  edge  of  the 
blade  is  turned  to  the  air  as  the  oar  is  swept  backwards  for  the 
next  stroke.  In  the  oar-like  legs  of  the  Water-boatman  we 
find  a  provision  for  a  similar  feathering,  thd  bristles  standing 
out  boldly  as  the  leg  is  forced  against  the  water  to  make  the 
next  stroke,  and  collapsing  as  the  limb  is  drawn  through  tlie 
water  in  readiness  for  the  next  stroke.  The  insect  never  lifts 
its  oar-legs  out  of  the  water,  and,  unless  some  provision  of  the 
sort  were  made,  it  would  travel  nearly  as  fast  backwards  as 
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forwards.  In  fact,  the  movement  of  the  Water-boatman's  leg 
very  much  resembles  that  of  the  North  American  Indian's 
paddle.  He  never  takes  the  paddle  out  of  the  water,  but  iirst. 
makes  his  stroke  with  the  flat  of  the  blade,  and  then  turns  the 
paddle  so  that  its  edge  is  presented  to  the  water  as  it  is 
brought  forward  in  readiness  for  the  next  stroke. 

One  of  these  insects,  Notonecta  glauca,  is  shown  on  Plate 
XIX.  Fig.  2. 

The  manners  and  customs  of  the  Water-boatmen  are  well 
worthy  of  study,  and  I  have  passed  many  pleasant  Iiours  in 
watching  their  habits,  IkdUi  at  liberty  and  in  captivity.  As  a 
rule,  they  lie  on  their  backs  in  the  water,  but  they  do  not 
always  maintain  this  position.  On  fine,  hot,  summer  days^, 
they  turn  over  and  sit  almost  on  the  surface  of  the  water,  with 
the  wing-cases  half  open  and  the  wings  partly  protruding  from 
them.  In  this  curious  attitude  they  will  sit  for  an  hour  at 
a  time,  and  even  more  unless  disturbed,  as  long  as  the  sun 
shines  on  them.  It  is  remarkable  how  mere  attitude  will 
alter  the  aspect  of  an  insect.  The  Water-boatman,  as  it 
appears  when  darting  through  the  water,  and  when  sitting 
sunning  itself  on  the  surface,  is  so  totally  different  in  aspect, 
that  no  one  wlio  was  not  ac([uaiuted  with  the  insect  could 
suspect  its  identity. 

As  is  tlie  case  with  aquatic  insects  in  general,  the  Water- 
boatman  breathes  atmc^splieric  air,  respiration  being  conducted 
much  like  that  of  tlie  Water  Beetles,  which  have  already  been 
described.  In  the  case  of  tlie  Water-boatman,  however,  the 
comparative  transparency  of  tlie  elytra  enables  the  mode  of 
respiration  to  bo  seen  better  than  can  be  done  with  the 
beetles.  I  have  often  watched  the  breathing  of  the  Notonecta, 
which  is  conducted  as  follows.  The  insect  lies  on  its  back, 
with  its  legs  spread,  the  tip  of  its  tail  just  above  the  surface 
of  the  water,  and  its  head  just  below  it.  Air  is  taken  into  the 
space  between  the  elytra  and  the  body,  and  is  passed  onw^ards 
towards  the  shoulders,  being  alternately  t^iken  in  and  ejeote<! 
through  the  spiracles,  and  its  course  being  traceable  bv  the 
quicksilvery  look  which  it  gives  to  the  elytra.  Having  com- 
pleted its  course  through  the  respiratory  system,  the  air  is 
s<|eezed  out  at  the  junction  of  the  elytra  with  the  under  part 
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of  the  thorax,  and  ascends  in  bubbles  to  the  surfkce.  There  is 
always  a  small  bubble  of  air  at  that  point,  which  continually 
increases  in  size  until  it  is  detached  from  the  insect,  rises  to' 
the  surface,  and  gives  way  to  another. 

The  wings  of  these  insects  are  large  and  powerful,  and  can 
carry  their  owner  at  a  considerable  speed.  The  insect  is  even 
able  to  take  to  flight  directly  from  the  surface  of  the  water,' 
an  accomplishment  which  startled  me  in  no  small  degree  when 
I  first  saw  it.  When  it  wishes  to  fly,  it  dives  to  some  little 
distance  below  the  surface,  so  as  to  bring  itself  into  a  per-^ 
pendicular  position,  with  its  head  upwards.  It  then  dartB 
upwards,  giving  a  smart  stroke  with  both  its  swimming  legs 
as  it  reaches  the  surface.  By  this  stroke,  or  leap,  it  is  jerked 
several  inches  out  of  the  water,  when  it  spreads  its  wings 
suddenly,  and  with  a  loud,  dull  humming  sound,  much  like 
tliat  of  a  wasp  on  the  wing,  flies  away. 

In  conmion  with  the  rest  of  its  kin,  this  is  a  predacious 
insect,  feeding  almost  entirely  upon  other  aquatic  insects.  It 
does  not  eat  them,  but  seizes  them  ¥dth  its  fore-legs,  clasps 
them  tightly  to  its  body,  drives  its  beak  deeply  into  them,  and 
sucks  out  their  juices,  leaving  their  bodies  scarcely  altered 
in  form.  I  have  often  watched  the  Notonecta  seize  other 
inhabitants  of  the  water,  and  thus  kill  them.  When  it  has 
once  clasped  an  insect  in  its  fatal  hold,  it  can  scarcely  be 
induced  to  release  it  until  it  has  finished  its  meal,  but  swims 
about,  holding  its  victim  firmly  pressed  against  its  body  until 
all  its  juices  are  sucked  out. 

It  pays  a  great  regard  to  its  personal  cleanliness,  and  is 
fond  of  washing  itself  much  after  the  fashion  of  the  house- 
fly, using  its  fore-legs  for  this  purpose,  and  passing  them  over 
every  part  of  its  body,  the  head  being  moved  and  twisted 
from  side  to  side  exactly  like  that  of  the  blue-bottle  under 
similar  circumstances. 

The  larva  and  pupa  of  the  Water-boatman  resemble  the 
perfect  insect  in  habits  as  well  as  in  form,  excepting  that  the 
former  has  not  even  a  vestige  of  wings,  and  the  latter  only 
exhibits  them  in  their  rudimentary  form ;  consequently  they 
are  unable  to  fly,  and  their  whole  life  is  passed  in  the  water. 

The  proboscis  or  beak,  which  is  employed  by  the  Water- 
])oatman  in  draining  its  victims  of  their  juices,  is  very  strong 
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and  sh^Eirp,  and  can  be  used  as  an  instrument  of  defence  at  the 
¥rill  of  the  insect.  If  the  Notonecta  be  seized  carelessly,  it 
vrill  drive  its  beak  into  the  hand,  causing  a  sharp,  smarting 
pain,  which  at  the  moment  so  closely  resembles  the  sting  of  a 
wasp;  that  few  persons  can  resist  the  instinctive  action  of 
dropping  the  insect.  No  real  harm,  however,  can  be  done, 
and  the  pain  goes  off  almost  as  rapidly  as  it  was  caused. 

There  are  many  species  of  Water-boatman,  the  insects  be- 
ing arranged  in  several  genera ;  but,  as  the  form  and  habits 
of  them  all  are  very  similar,  there  is  no  need  for  further 
description. 

An  allied  group  of  insects  is  known  by  the  generic  name  of 
Corixa.     A  magnified  view  of  the  commonest  of  these  Water- 
boatmen  is  shown  on  Woodcut  LXVIII.    Its  scientific  name 
is  Corixa  Geoffroyi.     In  these  insects  the  scutellum   is  not 
visible,  because  the  thorax  is  prolonged  over  it.    The  fore-legs, 
although  they  are  used  for  prehensile  pmposes,  are    not  so 
entirely  raptorial  as  those  of  the  Notonectaa,  and  the  tarsus  is 
composed  of  a  single  long  pointed  joint,  fringed  on   the  inner 
edge  with  stiff  bristles.     The  middle  legs  are  slender,  as  are 
their  claws,  and  the  long  hind  legs  have  the  two  tarsal  joints 
fringed,  and    are   used    for   swimming.      The    body  is  much 
flattened  above,  and  this  peculiarity  alone  is  sufficient  to  dis- 
tinguish it  from  the  Notonectae,  with  their  boat-like  backs. 
The  beak  is  short  but  sharp,  and  can  inflict  a  smart  prick  on 
the  fingers  if  incautiously  seized. 

Mr.  Westwood  remarks  that  in  the  winter  time  he  has  seen 
great  numbers  of  Corixce  huddled  together  under  the  ice,  most 
of  them  giusping  each  other  with  their  legs.  They  appeared 
to  be  stupified  with  the  cold,  and  to  have  no  idea  of  devoui*ing 
each  other. 

The  present  species  is  blackish-brown,  with  a  slight  yellowish 
tinge.  Upon  the  upper  part  of  the  thorax  are  a  number  of 
small  yellowish  spots,  arranged  in  transverse  rows,  and  some- 
times running  into  each  other,  so  as  to  produce  the  effect  of 
delicate,  irregular  stripes.  The  head  is  yellow,  and  the  eyes 
and  beak  are  black.  If  tlie  elytra  be  examined  with  a  tolerably 
powerful  magnifying  glass,  they  will  be  seen  to  be  covered 
with  very  fine  hairs  of  a  pale  yellow  tint. 
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1.  lUiiatra  linearia. 

2.  Notonccta  gkuca. 


Duckweed  (Letiuta).    Od  ourfaee  of  wnter. 
Various-leiiTed  Pondweed  (FatamogtCon  httfropMjfUm). 
Starwort  (Aittr  tripohutn). 
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The  insect  is  common  in  some  places,  and  can  be  taken  in 
company  with  the  Notonecta  as  it  darts  through  the  water. 
I  have  taken  great  numbers  of  them  in  the  Swindon  Beservoir, 
and,  as  &r  as  I  know,  all  my  specimens  were  taken  in  that  spot. 

Thb  next  &mily  is  that  of  the  Nepidse,  popularly  known  as 
Water-Scorpions,  of  which  we  have  but  three  British  examples. 
The  best  known  of  these  insects  is  the  common  Water- 
Scorpion,  which  is  shown  on  Plate  XIX.  Fig.  3.  Its  scientific 
name  is  Nepa  dnerea.  The  Nepidse  may  be  easily  known  by 
the  flat  and  leaf-like  body  and  the  shape  of  the  first  pair  of 
legs,  which  are  formed  for  seizing  prey,  their  joints  doubling 
upon  each  other  as  the  blade  of  a  clasp-knife  is  doubled  into 
its  handle.    The  other  two  pairs  of  legs  are  formed  for  walking. 

In  some  of  the  species,  the  end  of  the  tail  is  furnished 
with  two  long,  slender,  bristle-like  filaments,  which  look  very 
much  like  an  apparatus  of  offence.  They  are,  however,  adjuncts 
to  the  respiratory  system,  and  serve  to  conduct  the  air  to  the 
spiracles  while  the  body  is  submerged.  In  these  insects  the 
spiracles  are  placed  quite  at  the  end  of  the  body,  those  of  the 
sides  being  only  indicated  by  rudimentary  marks.  In  the 
larval  state  these  filaments  are  represented  by  a  single  sharp 
point. 

Unlike  the  quick,  dashing,  and  wary  Water-boatman,  it  is  a 
slow,  crawling,  inactive  insect,  and,  if  seen  creeping  among 
the  plants  near  the  water  side,  can  be  picked  up  with  the 
fingers ;  indeed,  it  is  so  very  sluggish  in  its  movements  that, 
as  it  is  predacious  in  its  habits,  and  depends  for  its  food  on 
the  capture  of  other  inhabitants  of  the  water,  it  seems  hardly 
capable  of  gaining  a  subsistence.  There  is,  however,  but  little 
difl&ciJty  in  this  respect.  The  Water-scorpion  lies  quietly 
among  the  aquatic  plants  until  some  luckless  insect  comes  by, 
when,  with  a  rapid  clutch  of  its  fore-legs,  the  victim  is 
captured,  and  held  tightly  imtil  its  juices  have  been  extracted. 
When  in  the  water,  the  insect  looks  so  exactly  like  a  small 
dead  leaf,  that  the  quickest  eye  might  fail  to  discern  it  as  long 
as  it  did  not  move.  It  is  probably  on  account  of  this  re- 
semblance to  a  leaf  that  the  Water-scorpion  is  able  to  secure 
its  prey,  which  consists  mostly  of  the  larvae  of  aquatic  insects, 
such  as  the  Mayfly  and  Whirlwig  beetle. 
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The  eggs  of  tliis  insect  are  of  a  most  singular  shape,  Ihe  tnse 
of  each  being  furnished  with  seven  horn-like  projections,  ar- 
ranged in  a  circle.  Before  the  eggs  are  laid,  the  horns  of  one  ^g 
act  as  a  cup,  into  which  the  end  of  the  next  egg  is  received ; 
but  wlien  they  are  deposited,  the  horns  bend  backwards,  so 
as  to  form  a  circle  of  hooks  around  the  upper  end  of  the  eg^. 

As  is  the  case  with  all  the  British  Nepidse,  the  colour  of  the 
Water-scorpion  is  dull  broMm.  When,  however,  the  elytra  are 
opened,  the  upper  part  of  the  body  is  seen  to  be  of  a  brick-red, 
which  also  tinges  strongly  the  base  of  the  wings. 

There  is  a  closely  allied  insect,  called  scientifically  Ranatra 
linearis^  which  resembles  the  Water-scorpion  in  many  par- 
ticulars.   This  insect  is  shown  on  Plate  XIX.  Fig.  1. 

This  is  more  active  than  the  preceding  insect,  and  uses 
its  fore-legs  in  a  most  wonderfully  skilful  manner.  With  these 
legs  it  seizes  its  prey,  which  consists  mostly  of  aquatic  insects ; 
but  the  Ranatra  is  not  very  particular,  and  will  attack  any- 
thing, so  that  it  be  alive.  The  larvae  of  the  Mayfly  are  its 
favourite  food,  but  I  have  seen  it  eat  various  other  creatures, 
especially  the  freshwater  Crustacea.  It  is  really  a  fierce  being, 
and,  if  attacked,  has  no  idea  of  flight,  but  boldly  assumes  the 
offensive.  I  have  seen  one  of  these  insects  figlit  a  piece  of 
stick  in  a  most  determined  manner,  striking  at  it  fiercely  with 
its  long  fore-legs.  When  so  acting,  it  has  a  most  formidable 
aspect,  as  may  be  seen  by  reference  to  the  illustration. 

The  wings  of  the  Ranatra  are  packed  away  very  neatly,  but 
are  quite  large  enough  to  bear  their  owner  through  the  air. 
Mr.  Westwood  mentions  tliat  he  has  seen  the  Ranatra  alicrht 
in  a  pond,  and  have  great  difficulty  in  forcing  itself  beneath 
the  surface  of  tlie  water,  on  account  of  the  dryness  of  the  two 
bristle-like  appendages  of  the  tail. 

The  last  British  species  of  this  family  is  called  Xaucifris 
clmicoides^  and  is  eiisily  distinguished  by  possessing  no  fila- 
ments at  the  end  of  the  tail.  The  l)ody  is  not  so  flat  as  that  of 
the  Water  Scorpion,  and  the  hind  legs  are  formed  for  swimming. 
It  is  very  much  more  active  than  either  of  the  preceding 
insects,  and  in  the  water  looks  so  like  the  Water-boatman  that 
it  might  easily  be  mistaken  for  that  insect.     The  fore-legs  arc 
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raptorial,  and  the  thighs  are  extremely  large  and  powerful. 
I  have  taken  great  numbers  of  this  insect  in  the  Swindon 
Reservoir,  and  been  made  practically  acquainted  with  the 
power  of  the  beak  and  its  capability  of  piercing  the  human 
hand.  The  beak,  though  it  be  short,  is  very  strong  and  very 
sharply  pointed ;  and  when  the  insect  is  at  rest,  the  end  of  the 
beak  exactly  reaches  to  the  base  of  the  fore-legs. 
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CHAPTER   I. 

rULICIDJE,  on  FLEAS. 

The  rather  long  word  with  which  this  chapter  is  headed  is 
formed  from  the  Greek,  and  signifies  '  Non-appearing  Wings.' 
This  name  is  given  to  the  insect  because  the  wings  are  not 
visible  to  ordinary  observation,  being  merely  represented  by 
four  very  minute  scales  on  the  thorax,  the  upper  two  of  which 
are  the  rudiments  of  the  first  pair  of  wings,  and  the  lower 
of  tlie  second  pair.  Popularly,  they  are  known  as  Fleas, 
and  are  mther  more  familiar  to  us  than  agreeable. 

When  placed  under  the  microscope,  the  Flea  really  be- 
comes an  interesting  insect,  with  some  share  of  beauty  about 
it.  The  body  is  rather  narrowed,  or  '  compressed,'  as  is  the 
correct  term;  it  is  covered  with  a  very  hard,  sinning,  horny 
skin,  on  which  are  rows  of  short  and  sharp  bristles, 'having 
their  points  directed  backwards.  It  is  owing  to  these  bristles 
and  the  projecting  edges  of  the  homy  segments,  that  to  hold  a 
Flea  in  the  fingers  is  so  difficult  a  task.  By  means  of  its 
powerful  limbs,  the  insect  forces  itself  through  the  fingers  a 
very  little  at  a  time  ;  but,  however  short  may  be  the  progress  at 
oach  struggle,  it  is  still  a  step  towards  freedom,  for  the  bristly 
rings  very  effectually  prevent  it  from  being  forced  back  into 
the  position  from  which  it  had  escaped. 

The  hind  legs  are  formed  for  leaping,  and  it  is  by  their  means 
that  f  he  insect  takes  such  prodigious  jumps.  It  can  crawl  as 
well  as  leap,  "and  indeed,  does  crawl  by  preference,  only 
jumping  when  it  thipks  itself  in  danger. 

The  beak,  or   rostrum   (called   a   rostrulum  by  Kirby  and 
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Spence),  is  exceedingly  complicated,  but  is  funned  of  modifica- 
tions of  parts  of  the  mouth  which  already  existed,  and  not  of 
entirely  new  organs.  Indeed,  like  the  beak  of  the  Buctorial 
Heteroptera,  the  beak  is  formed  of  the  lips  and  jaws,  which  ara 
modified  so  as  to  suit  the  wants  of  the  insect.  These  oi^faoB, 
though  similar  in  character,  vary  much  in  form  in  the  different 
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species,  as  may  be  seen  by  reference  to  Woodcut  LXIX.  Pigs,  a 
and/,  of  which  the  former  represents  the  mouth  of  the  male 
Flea,  and  the  latter  that  of  the  common  Flea. 

The  trausfurmations  uf  this  insect  are  worthy  of  some  notice. 
The  female  Flea  lays  a  very  few  eggs,  seldom  more  tban  twelve 
in  number,  and  deposits  them  in  any  convenient  spot.  Heartli- 
rugs  are  favourite  resting-places  for  these  eggs,  and  so  are  the 
little  crevices  in  the  floor  or  walls  in  whicli  the  adult  insect* 
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hide  themselves  during  the  day-time.  In  due  course  of  time 
these  eggs  are  hatched,  and  produce  larvae  in  the  phape  of 
tiny  white  grubs.  These  larvae  are  entirely  without  feet,  but 
push  themselves  along  by  means  of  the  hairs  which  are  attached 
to  the  segments  of  the  body.  The  last  segment  has  two  little 
hooks,  the  use  of  which  is  rather  obscure.  Perhaps  they  may 
be  used  in  order  to  afford  a  fulcrum  by  which  the  body  can  be 
retracted,  just  as  the  stiff  hairs  afford  points  by  which  the 
creature  can  be  urged  forward. 

Be  this  as  it  may,  the  larvae  are  very  active  little  beings, 
twisting  about  with  great  agility,  something  like  those  of  the 
gnat.  The  food  of  this  larva  is  said  to  consist  of  the  fleshy 
part  of  the  feathers  and  the  blood  of  animals,  but  I  very  much 
doubt  this  statement.  I  do  not  venture  to  deny  that  the  larva 
will  feed  on  these  substances,  when  it  can  get  them;  but, 
seeing  that  at  least  ninety-nine  per  cent,  of  Flea-larvae  now 
living  must  have  been  without  access  to  mammalian  blood,  or 
fresh  feathers,  this  kind  of  food  cannot  be  imiversal.  Indeed, 
I  have  often  wondered  how  Fleas  support  life,  and,  unless  they 
feed  on  each  other,  I  can  scarcely  understand  their  mode  of 
supporting  existence. 

When  I  was  at  school,  I  had  the  misfortune  to  suffer  a 
simultaneous  dislocation  and  fracture  of  the  ankle,  and  was 
conveyed  to  the  infirmary,  a  large  room  at  the  top  of  the  house. 
Now,  this  room  had  been  without  tenants  ever  since  I  re- 
membered it,  and  I  believe  that  for  at  least  seven  yqars  no 
human  being  had  entered  the  room,  except  to  open  the  win- 
dows in  the  morning  and  shut  them  at  night.  The  room  was 
kept  most  scrupulously  clean,  and  no  one  even  imagined  that 
a  Flea  was  in  it. 

That  the  room  was  tenanted  by  these  insects  I  found  to  my 
own  proper  cost.  No  sooner  was  the  candle  put  out  than  a 
simultaneous  attack  was  made  on  me  in  all  directions.  From 
every  part  of  the  room  Fleas  came  in  battalions.  There  was  a 
nurse  in  the  room,  who  was  one  of  those  persons  that  are  either 
impervious  or  objectionable  to  Fleas,  and  she  escaped  them 
entirely,  while  they  concentrated  all  their  energies  on  me. 

Now,  a  damage  such  as  I  had  suffered  is  not  conducive  to 
rest,  even  with  all  appliances.  The  limb  swells,  until  the  skin 
feels  almost  unable  to  resist  the  tension,  and  the  burning  heat 
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is  88  if  melted  lead  were  being  continually  poured  over  the  joint. 
Fever  rages  through  the  frame,  and  the  first  endeavour  of  the 
surgeon  is  to  subdue  it  as  much  as  possible.  Under  such 
circumstances,  it  may  well  be  imagined  that  the  ceaseless 
attacks  of  the  Flea  armies  were  not  calculated  to  produce 
i^uietude,  and,  indeed,  had  the  occupier  of  the  bed  been  in 
perfect  health  and  strength,  one  such  night  would  have  sufficed 
to  drive  him  into  a  fever.  The  only  portion  of  the  skin  that 
escaped  was  that  which  was  covered  by  the  bandages,  and  even 
there  the  dreadful  little  insects  had  found  out  the  junctions  of 
the  bandages,  forced  themselves  under  the  edges,  and  driven 
their  beaks  into  the  skin,  so  that  when  the  bandage  was 
removed  in  the  morning,  its  course  could  be  traced  by  the 
rows  of  fleabites. 

The  insects  had  never  enjoyed  such  a  cliance  of  a  banquet  in 
their  lives,  and  naturally  made  the  most  of  it.  But,  I  cannot 
but  wonder  on  what  food  they  had  subsisted  before  any 
wretched  human  being  was  delivered  over  to  them.  Oenera- 
tion  after  generation  must  have  been  hatched,  lived,  and  died, 
and  never  even  seen  a  particle  of  blood.  No  animals  of  any 
kind  ever  remained  in  the  room,  which  was  entirely  disused, 
and,  as  I  have  mentioned,  only  entered  for  a  minute  or  two 
daily,  and  that  at  a  time  when  all  the  Fleas  were  safe  in  their 
hiding-places. 

The  larvie  are  hatched  about  the  beginning  of  autumn,  p;uis 
the  winter  iu  the  larval  condition,  and  change  to  pupsc  in  the 
spring  of  tlie  following  year.  One  of  these  pupae  is  shown  on 
Woodcut  LXIX.  Fig.  2.  When  it  first  escapes  from  the  larval 
skin  it  is  white,  but  it  rapidly  assumes  the  well-known 
reddish-brown  hue  of  the  perfect  insect.  In  this  stat«  it  is 
perfectly  quiescent,  the  legs  being  enclosed  in  separate  cases, 
and  HO  remains  for  about  a  fortnight,  when  it  throws  off  the 
pupal  skin  and  emerges  as  a  perfect  Flea,  ready  to  exercise  its 
wonderful  apparatus  of  laceration  and  suction,  if  it  should  only 
be  fortunate  enough  to  find  a  subject. 

The  Flea  is  possessed  of  an  amount  of  muscular  power  which 
is  really  enormous  in  comparison  with  the  size  of  the  insect. 
How  great  is  this  strength  is  shown  by  the  performances  of  the 
Industrious  Fleas,  of  which  we  have  all  heard,  and  which  some  of 
us  have  seen.     One  of  these  insects  will  draw  Ixjhind  it  a  weight 
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which  is  as  much  disproportioned  to  the  size  of  its  body  as 
would  be  one  of  Pickford's  largest  and  heayiest-laden  waggons 
to  a  human  being.  With  the  leaping  powers  of  the  Flea  we 
are  likewise  familiar,  though  perhaps  we  have  not  reflected 
that  the  average  jump  of  a  Flea  is  about  thirty  times  its  own 
height,  and  that,  supposing  a  man  of  six  feet  in  stature  were  to 
perform  the  same  leap,  he  would  jump  as  high  as  the  gallery  of 
the  Monument. 

Thebb  are  many  species  of  Flea  known  to  entomologists. 
Mr.  Westwood  states  that  the  largest  specimen  that  he  has  seen 
was  captured  on  that  curious  animal,  the  Echidna,  or  Porcupine 
Ant-eater,  of  Australia.  This  insect  measured  no  less  than 
one-sixth  of  an  inch  in  length,  which  is  to  most  Fleas  what  a 
man  of  twelve  feet  in  height  would  be  to  ordinary  human  beings. 
One  of  the  largest  Fleas  that  inhabit  this  country  is  that  which 
is  parasitic  on  the  mole,  and  is  therefore  called  Pulex  talpce. 
A  portrait  of  this  odd-looking  insect  is  given  on  Woodcut  LXIX. 
Fig.  1.  At  Fig.  a  is  shown  the  mentum  or  chin  of  the  Mole 
Flea,  with  its  palpus  at  either  side,  and  its  apparatus  of 
lancets  in  the  middle.  The  profile  view  of  the  head  is 
given  at  Fig.  6,  so  as  to  show  these  organs  in  a  different  posi- 
tion. One  of  the  palpi  is  shown  at  Fig.  c,  as  it  appears  when 
severed  from  the  head,  and  the  foot  is  drawn  at  Fig.  d. 

The  Common  Flea  {Pulex  irritana)  is  shown  at  Fig.  2  of 
the  same  illustration,  and  the  reader  can  easily  see  how 
different  are  these  two  species,  even  in  external  appearance. 
The  mentum,  palpi,  and  lancets  are  shown  at  Fig.  /. 

Besides  these,  almost  every  animal  has  its  own  species  of 
Flea,  each  of  which  has  some  characteristic  points  in  which  it 
differs  from  its  congeners,  and  can  be  recognised  with  the  aid 
of  the  microscope.  Fortunately,  in  this  country  we  have  no 
Flea  which  can  inflict  any  real  damage  on  us.  It  can  annoy 
us  terribly,  but  there  its  power  ceases.  In  the  West  Indies, 
however,  there  is  a  Flea,  popularly  called  the  Jigger,  or 
Chigoe  {Pulex  penetrans)^  which  makes  its  way  under  the 
skin,  especially  of  the  toes,  lays  its  eggs  there,  and,  if  it  be 
suffered  to  proceed  in  its  task  unmolested,  fearful  ulcers  come, 
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and  th^  damage  has  been  known  to  be  bo  gr^t  that  amputa- 
tion has  been  necessary  in  order  to  preserve  the  life  of  the 
patient.  The  Chigoe,  not  being  a  British  insect,  must  not  be 
described  in  these  pages ;  but  no  history  of  the  Flea,  however 
short,  would  be  complete  without  a  reference  to  this  small  but 
dangerous  insect. 
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CHAPTER  I. 

The  last  Order  of  Insects  is  the  Diptera,  i.e.  those  insects  which 
have  oiily  two  transparent  wings,  incapable  of  being  folded. 
In  strict  accuracy,  these  insects  really  liave  four  wings,  but  one 
j)air  is  undeveloped,  and  only  represented  by  two  little  projec- 
tions called  halteres,  or  balancers.  These  will  be  described 
presently.  The  wings  have  generally  at  their  bases  a  pair  of 
little  winglets,  or  '  alulets,'  which  are  not  separate  wings,  but 
merely  appendages  of  the  true  wings.  The  tarsi  have  five 
joints.  There  are  other  distinctions,  but  these  are  amply  suffi- 
cient for  oiu:  purposes. 

Now,  let  us  give  a  short  time  to  the  examination  of  the 
lialteres.  If  the  reader  will  take  any  Dipterous  insect — the 
common  Daddy-long-legs  is  as  good  an  example  as  can  be 
found — and  look  at  the  thorax  with  a  magnifying  glass,  ho  will 
see  that  the  development  of  that  part  of  the  body  is  very 
curiously  managed. 

The  front  division,  or  the  *  prothorax,'  is  very  small,  so  small 
indeed  that  it  is  scarcely  more  than  a  collar,  just  large  enough 
to  afford  support  to  the  first  pair  of  legs.  The  middle  division, 
or  '  mesothorax,'  is  enormously  large,  the  reason  being  that  it 
has  to  carry  not  only  the  middle  pair  of  legs,  but  the  upper 
pair  of  wings,  and  must  therefore  afford  space  for  the  muscles 
which  move  those  organs.  And,  as  in  the  generality  of  the 
Diptera,  the  wings  are  moved  with  singular  rapidity,  it  is 
evident  that  their  muscles  must  be  proportionately  large.  The 
last  division,  or  *  metathorax,'  is  larger  than  the  prothorax,  and 
much  smaller  that  the  mesothorax.     It  carries  the  hind  pair  of 
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legs  below,  and  the  balancers  above.  These  organs,  which  are 
the  rudiments  of  the  under  wings,  are  generally  shaped  like 
tiny  bristles  tipped  with  a  round  knob,  and  they  are  furnished 
with  muscles  by  which  they  can  be  kept  in  a  state  of  rapid 
vibration.  So  important  are  these  organs  that,  even  in  those 
Diptera  in  which  the  upper  wings  are  wanting,  the  halteres  are 
present. 

Their  small  size  renders  them  useless  for  the  purposes  of 
fliglit,  but  it  has  been  proved  that  they  serve  in  some  mode  to 
guide  the  fliglit — how,  it  is  not  easy  to  say.  The  ordinary 
shape  of  tliese  balancers  can  be  seen  by  reference  to  the  insect 
whicli  is  represented  on  Woodcut  LXX.  The  word  *  halteres '  is 
Greek,  and  signifies  an  adjunct  to  gynmastics,  which  has  long 
been  abandoned.  Those  athletes  who  competed  for  the  wide 
jump,  used  to  take  in  their  hands  the  halteres;  i.e.  a  pair  of 
iron  and  leaden  weights,  and,  as  they  made  the  spring,  thev 
swung  the  arms  forward,  so  that  the  impetus  of  the  weights 
should  add  to  the  force  of  their  leap.  They  were  also  employed 
of  a  larger  size,  for  the  purpose  of  exercising  the  arms,  much  as 
we  use  dumb-bells. 

Otlier  peculiarities  of  this  Order  of  Insects  will  be  mentioned 
in  the  course  of  the  following  pages. 

WiTir  regard  to  the  arrangement  of  these  insects,  there  has 
}>eeu  mucli  controversy  between  systematic  entomologists,  and 
much  yet  has  to  be  done  in  this  res{)ect.  As,  however,  this  is 
nut  a  purely  systematic  work,  but  deals  more  with  the  actions 
than  the  comparative  anatomy  of  insects,  we  will  accept  the 
system  of  Professor  Westwood,  a  system  whicli  he  has  elaborated 
with  great  labour  and  skill.  He  divides  them  first  into  two 
great  Sections,  the  first  of  which  he  calls  Cephalota,  l)ecause 
the  head  is  quite  distinct  from  the  thorax,  and  not  sunk  into 
it.  The  larva  und(>rgoes  its  transformation  without  the  IxkIv  of 
the  parent,  and  the  claws  of  the  tarsi  are  not  toothed.  The 
first  of  these  definitions,  however,  is  quite  sufficient  to  enable 
the  observer  to  know  in  which  section  he  ought  to  place  any  flv 
that  may  come  before  him. 

This  section  he  again  separates  into  two  Divisicms,  the  first 
of  which  is  the  Nemocera,  or  Thread-horned  Diptera,  in  which 
the  antenna'  have  more  than  six  joints,  and  the  palpi   have 
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either  four  or  five  joints.  The  second  is  the  Brachocera,  or 
Short-homed  Diptera,  in  which  the  antennae  have  not  more 
than  three  distinct  joints,  and  the  palpi  not  more  than  two 
joints,  and  often  only  one. 

The  first  Division  embraces  those  insects  which  are  popularly 
known  as  Gnats  and  Daddy-long-legs,  and  scientifically  as 
Culicidae  and  Tipulidae.  We  will  begin  with  the  former,  and 
take  as  an  example  the  Common  Gnat  {Culex  pipiena),  the 
male  of  which  is  represented  on  Woodcut  LXIX.  Fig.  3. 

In  this  fJEtmily,  the  parts  of  the  mouth  are  developed  into  a 
long  beak,  rather  thickened  at  the  end,  and  being  generally 
about  half  as  long  as  the  head  and  body  of  its  owner.  The 
beak  is  better  studied  from  a  female  than  a  male  specimen,  as 
only  in  the  former  is  the  complicated  structure  fully  developed. 
The  beak  consists  altogether  of  seven  pieces,  some  being  used 
as  lancets,  which  the  insect  can  drive  into  the  substances  on 
which  it  feeds,  and  the  others  act  as  sheaths  or  strengthening 
pieces.  Owing  to  the  very  small  size  of  the  Gnat  the  dissection 
of  the  beak  is  a  very  difficult  process.  Mr.  Westwood,  how- 
ever, has  succeeded  in  accomplishing  it,  and  his  account  is 
briefly  as  follows.  *  All  the  parts  of  the  mouth  of  a  mandibu- 
lated  insect  are  here  observable.  There  is  a  broad  and  hollow 
lancet-like  piece,  representing  the  upper  lip  (which  is  the 
most  robust  part  of  the  mouth,  except  the  labium) ;  a  pair  of 
slender,  needle-like  pieces,  as  the  mandibles^  which  are  serrated 
on  the  outside  at  the  tip ;  a  second  pair  of  similar,  but  much 
more  slender  organs,  dilated  at  the  base,  representing  the 
inaxUlo!^  to  the  bases  of  which  the  palpi  are  attached ;  a  very 
slender,  needle-like  instrument,  representing  the  toiigue^  and 
the  outer  tubular  canal,  in  which  the  others  lodge  when  at  rest, 
representing  the  lower  lip.' 

I  have  slightly  abridged  the  above  description,  and  inserted 
the  italics,  in  order  to  point  out  more  strongly  the  analysis  of 
the  parts,  so  that  the  reader  may  see  that  the  beak  of  the  Gnat, 
with  its  apparatus  of  lancets  and  suction-tube,  is  formed  of  ex- 
actly the  same  elements  as  the  mouth  of  the  Stag-Beetle  which 
is  represented  on  page  9. 

I  strongly  recommend  any  reader  who  lias  access  to  a  micro- 
scope to  examine  carefully  the  head  and  thorax  of  the  Gnat, 
both  male  and  female.     The  Gnat  is  a  singularly  unpleasant 
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insect  in  a  room,  but  it  is  marvellously  beautiful  under  the 
microscope,  and  should  be  examined  both  with  direct  and 
transmitted  light,  and  with  a  succession  of  powers,  beginning 
at  the  lowest  and  ending  at  the  highest,  so  as  to  gain  its 
beauties  of  detail  by  degrees.  The  antenna  of  the  male,  for 
example,  which  is  represented  on  Woodcut  LXIX.  Fig.  A,  is  a 
wonderfully  beautiful  object.  There  are  fourteen  joints,  and 
each  joint  is  furnished  with  a  whorl  of  long  hair,  disposed  as 
seen  in  the  illustration.  The  same  portion  of  the  female  has 
the  whorl  of  hair  so  short  as  to  be  invisible  without  the  aid  of 
a  lens.  Then  again,  the  beak,  the  wings,  the  limbs,  and  the 
}x)dy  generally  are  studded  with  beautiful  scales,  resembling  in 
form  those  of  the  Lepidoptera,  but  more  deeply  grooved,  and 
having  the  ridges  prolonged  beyond  the  end,  so  as  to  form  a 
row  of  little  spikes.  These  scales  are  so  plentiful,  so  easily 
detached  from  the  insect,  and  so  readily  recognised,  that  if  a 
Gnat  should  have  been  kept  in  a  box  in  which  various  other 
insects  have  been  placed,  the  microscope  will  detect  upon  all 
the  later  comers  some  of  the  scales  of  their  predecessor. 

These  scales  give  to  the  insect  a  splendour  of  colouring 
which  cannot  be  appreciated  until  the  microscope  is  brought  to 
bear  on  it,  and  which  entirely  baffles  any  power  of  description. 
So  I  recommend  my  readers  to  look  for  themselves,  and  to 
place  the  first  Gnat  that  they  catch  under  a  microscope,  taking 
care  to  concentrate  upon  it  as  brilliant  a  light  as  they  can 
obt^iiu.  When  they  have  done  this,  they  will  begin  to  realise 
some  of  the  wonders  of  Fairyland,  and  to  see  actually  before 
tlieir  eyes  splendours  which  the  most  daring  fairy  tale  has  but 
faintly  pictured.  Dull  and  colourless  as  the  Gnat  may  appear 
to  tlie  unaided  eye,  it  has  only  to  be  placed  under  the  revealing 
glass  of  the  microscope  to  blaze  out  in  a  magnificence  wliioh 
would  pale  all  the  fabled  glories  of  Aladdin's  fairy  palace.  I 
hjive  no  doubt  that  all  this  splendour  is  perfectly  visible  to  the 
eyes  of  the  insects  themselves,  and  that  the  beauties  which  are 
hidden  from  us  until  wc  have  recourse  to  artificial  vision,  are 
seen  and  appreciated  by  the  insects  whose  bodies  they  adorn. 

To  descend  to  more  prosaic  details — though  after  all,  the 
liistory  of  every  insect  is  really  a  poem — we  must  bear  in  mind 
that,  though  both  sexes  partake  of  this  splendid  appjirel,  the 
male  does  not  possess  the  skin-piercing  lan(^ets  with  which  the 
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mouth  of  the  female  is  armed.  The  male  Gnat,  in  fact,  is 
perfectly  harmless,  and  it  is  to  the  female  alone  that  we  owe 
the  annoyances  which  have  rendered  the  sight  of  the  delicate 
little  insect  hateful  to  our  eyes,  and  the  really  musical  hum  of 
its  wings  a  terror  to  our  ears. 

In  this  favoured  country,  we  know  little  of  the  powers  of  the 
Gnat.  We  often  suffer  very  considerahle  inconvenience  and 
annoyance  from  them,  as  I  can  testify,  having  twice  in  the 
summer  of  1870  lost  the  use  of  my  right  hand  for  a  week 
together  in  consequence  of  a  single  gnat-bite.  In  both  cases 
the  bite  took  place  just  at  the  junction  of  the  thumb  and  the 
wrist,  and  in  both  cases  the  effect  was  the  same.  The  hand 
swelled  until  it  looked  like  a  boxing-glove,  was  purple  in 
colour  where  it  was  not  crimson,  the  fingers  could  neither  be 
closed  nor  opened,  and  the  only  mode  of  subduing  the  fierce 
heat  of  the  hand  was  by  carrying  it  in  a  sling,  and  having  a 
piece  of  ice  fastened  on  it  over  the  spot  where  the  Gnat  had 
inserted  her  beautiful  but  objectionable  beak.  I  did  not  fully 
recover  the  use  of  the  hand  for  full  three  weeks  after  the  bite 
had  been  inflicted. 

Such  being  the  effect  of  a  single  gnat-bite  in  England,  we 
may  form  some  idea  of  the  terrors  of  this  little  insect  in  the 
countries  where  it  is  known  as  the  Mosquito,  where  the  venom 
of  its  bite  is  increased  tenfold,  and  its  numbers  are  multiplied 
by  millions.  Life  is  absolutely  rendered  a  burden  by  these 
tiny  insects,  which  assume  to  themselves*  the  mastery  of  the 
country  in  which  they  live.  Tliere  are  some  parts  of  the  world 
where  the  Gnat  has  absolutely  driven  the  human  inhabitants 
from  the  land  into  the  water.  For  some  reason,  not  at  present 
ascertained,  the  Gnat  never  lives  at  any  distance  from  land.  It 
may  travel  inland  for  miles  from  the  spot  where  it  was  hatched, 
but  it  will  not  willingly  travel  to  any  distance  over  the  water. 
Knowing  this  peculiarity  of  constitution,  the  inhabitants  of 
such  spots  have  taken  advantage  of  it,  and  made  their  homes 
on  the  bosoms  of  lakes,  supporting  them  on  piles  driven  into 
the  ground. 

Here  we  really  have  no  idea  of  the  vast  Gnat  armies  that 
besiege  other  lands.  Even  in  parts  of  Russia,  as  we  are  told  by 
Dr.  Clarke  from  his  own  experience,  no  amount  of  gloves, 
handkerchiefs,  and  thick  clothing  could  defend  man  or  woman 
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from  the  Gnats.  On  one  occasion,  on  a  close  sultry  night, 
when  not  the  slightest  breeze  was  stirring,  and  in  consequence 
every  breath  of  air  was  priceless,  he  was  driven  to  take  refuge 
in  his  carriage,  and  to  shut  all  the  windows.  Now  closed 
windows,  although  they  may  exclude  those  Onats  which  are 
outside  the  carriage,  cannot  eject  those  that  are  already  in  it, 
and  they  were  so  numerous  that  Dr.  Clarke  was  forced  to  tie 
several  handkerchiefs  over  his  head,  in  spite  of  the  sultry 
weather.  Setting  these  handkerchiefs  at  defiance  the  Gnats 
got  into  his  mouth,  crawled  up  his  nostrils,  and  forced  them- 
selves into  his  ears.  In  despair,  he  tried  to  light  a  lamp  and 
succeeded,  but  the  flame  was  instantly  extinguished  by  the 
Gnats,  who  flew  to  the  light,  and  poured  in  such  numbers  down 
the  glass  chimney  that  a  large  conical  heap  of  their  bodies  lay 
over  the  burner. 

As  for  remedies,  it  is  no  eaay  matter  to  recommend  them.  I 
have  an  idea  that  the  remedy  must  suit  the  idiosyncrasy  of  the 
sufferer,  and  that  a  prescription  which  suits  one  person  admir- 
ably will  have  little  or  no  effect  upon  another.  For  my  own  part, 
I  have  found  that  arnica  serves  to  keep  down  the  swelling  and 
irritation  better  than  anything  else.  This  year,  1871,1  have  been 
bitten  several  times,  but  have  applied  arnica,  and  found  that  it 
saved  a  vast  amount  of  tortui'e.  There  was  some  swelling  and 
considerable  irritation,  lasting  for  several  days,  but  the  aggra- 
vated symptoms  of  the  preceding  year  did  not  show  themselves. 

The  life  history  of  the  Gnat  is  very  interesting.  When  the 
female  is  about  to  deposit  her  eggs,  she  proceeds  to  the  nearest 
water,  and  there  sets  about  the  last  task  of  her  life.  Placing 
her  front  legs  on  a  piece  of  floating  stick,  straw,  or  anything 
that  will  support  her  tiny  weight,  she  allows  the  middle  pair  of 
logs  to  rest  on  the  surface  of  the  water,  and  crosses  the  hind 
pair  so  as  to  look  like  the  capital  letter  X.  She  then  deposits 
a  rather  long  and  spindle-shaped  e^g^  and  places  it  upright 
with  the  base  do>\Ti wards  in  the  angle  of  the  X.  Another  oy^g 
is  quickly  placed  by  the  side  of  the  first,  and  followed  by 
others,  all  of  which  are  glued  together  by  a  cement  which  is 
not  affected  by  water.  Guided  by  the  crossed  legs,  the  eg^ 
are  formed  into  a  boat-like  shape,  and  are  then  left  to  float  on 
the  surface  of  the  water. 

These  little  egg-boat^  arc  quite  plentiful  in  the  tiummer- 
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time,  and  any  number  can  be  taken  for  the  purpose  of  experi- 
menting. Their  shape  very  much  resembles  that  of  the  life- 
boat now  in  use,  and,  like  the  life-boat,  the  egg-boat  cannot  be 
sunk,  and  if  capsized  rights  itself  again  immediately.  Even  if 
some  of  these  boats  be  placed  in  a  vessel  of  water,  and  the 
contents  of  the  vessel  be  poured  from  a  height  into  the  pond, 
the  little  boats  float  at  once  to  the  surface  like  so  many  corks, 
and  each,  as  it  rises,  assumes  its  proper  position. 

In  due  course  of  time  the  larva  is  hatched,  pushes  off  the 
lower  end  of  the  egg,  which  opens  like  a  little  circular  trap- 
door, and  allows  itself  to  float  off  into  the  water.  The  larva  is 
a  quaint-looking  little  being,  with  a  long  body  terminated  at 
one  end  with  a  large  round  head,  and  at  the  other  with  a 
forked  tail.  When  examined  through  the  microscope  the  larva 
is  a  most  curious  creature,  the  semi-transparency  of  the  body 
rendering  the  internal  organs  almost  as  plainly  visible  as  if 
there  were  no  skin  at  all.  The  young  and  small  larvae,  which 
have  just  shed  one  of  their  successive  skins,  are  better  for 
microscopical  examination  than  those  of  a  larger  size,  because 
their  integuments  become  more  opaque  with  age.  Through 
the  centre  of  the  body  the  digestive  organs  are  marked  by  their 
darker  hue,  and  just  above  them  pulsates  the  ^  dorsal  vessel ' 
which  stands  insects  in  the  stead  of  a  heart. 

On  either  side  of  the  body  runs  a  rather  dark  tube,  and  tlie 
two,  joining  each  other  at  the  angle  of  the  fork  of  the  tail, 
turn  off  to  one  of  the  points  of  the  fork,  and  run  side  by  side 
along  it.  These  tubes  are  the  two  principal  canals  of  the 
respiratory  apparatus,  as  is  easily  seen  by  putting  a  high  power 
to  the  microscope — say,  an  object-glass  magnifying  some  two 
hundred  diameters.  When  this  is  done,  the  spiral  thread  which 
is  coiled  round  the  breathing  tube  of  insects  becomes  plainly 
visible,  and  at  once  declares  the  character  of  these  dark  vessels. 
At  regular  intervals  smaller  vessels  branch  off  to  the  other 
parts  of  the  body,  and  the  tubes  are  finally  lost  in  the  com- 
paratively opaque  head. 

After  shedding  the  larval  skin  several  times,  the  pupal  state 
is  assumed.  In  this  condition  the  future  Gnat  can  move  about 
with  some  activity,  but  it  cannot  take  nourishment,  all  the 
apparatus  of  its  mouth  being  enveloped  in  the  pupal  skin. 
After  passing  a  short  time  in  this  state,  the  pupa  cracks  along 
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the  back,  and  through  the  aperture  the  head  and  legs  of  the 
Gnat  show  themselves.  In  a  short  time  the  Gnat  draws  itself 
entirely  out  of  the  pupal  shell,  and  uses  it  as  a  kind  of  rafb  on 
which  it  can  stand  while  it  shakes  out  its  damp  and  crumpled 
wings.  So  small  a  creature  does  not  require  any  long  time  for 
this  process,  and  as  soon  as  it  is  completed  the  Gnat  flies 
merrily  away. 

I  have  been  often  asked  to  give  some  hints  as  to  the  extir- 
pation of  these  insects.  There  are  but  very  few  that  can  be  given. 
In  all  places  where  ponds  and  stagnant  waters  are  near,  nothing 
can  be  done.  But  I  find  that  the  chief  nursery  of  the  Gnat  is 
the  open  rain-water-butt. 

The  ordinary  cover  is  useless  as  a  protection  from  Gnats,  as 
the  delicate  little  flies  can  insinuate  themselves  through  very 
small  crevices.  With  regard  to  my  own  butt,  I  first  nail  down 
the  ordinary  wooden  cover,  and  then  run  a  broad  strip  of 
canvas  round  the  upper  part  of  the  butt,  fastening  the  lower 
edge  to  the  butt,  and  nailing  the  upper  edge  on  the  wooden 
cover.  I  also  caulk  with  tow  any  crack  in  the  cover,  and  witli 
the  same  substance  fill  in  the  space  between  the  raia-water 
pipe  and  the  sides  of  the  hole  in  the  cover  through  which  it 
passes.  There  has  been  a  notable  diminution  of  Gnats  since 
these  precautions  were  taken,  and  I  am  sure  that  if  every 
water-butt  were  similarly  protected,  the  numbc^r  of  Gnats  that 
get  into  liouses  would  be  diminished  at  least  ninety  per  cent. 

Kcference  has  been  made  to  the  too  familiar  hum  of  the 
Gnat.  TJiis  sharp  and  almost  trumpet-like  sound  has  been 
carefully  investigated,  and  by  means  of  an  instrument  known  as 
the  Siren  it  is  possible  to  count  the  number  of  beats  made  in  a 
given  time  by  the  wings  of  the  Gnat.  The  Siren  is  an 
instrument  which  can  produce  any  required  number  of  vibra- 
tions, and  as  they  are  produced  registers  them  on  a  dial.  Now 
it  is  found  that  when  the  vibrations  exceed  a  certain  number 
per  second,  a  definite  musical  sound  is  produced,  the  sound  or 
tone  becoming  sharper  in  exact  proportion  as  the  number  of 
vibrations  becomes  greater.  So,  if  a  Gnat  be  heard  to  hum, 
and  a  Siren  be  forced  to  produce  the  same  note,  the  instrument 
not  only  gives  the  exact  note,  but  registers  on  its  dial  the 
number  of  vibrations  rocjuired  to  produce  tliat  not^ — in  other 
words,  the  number  of  vibrations  of  the  Gnat's  wing  per  second. 
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Here  it  must  be  mentioned  that  these  wings  are  moved  in  a 
very  curions  manner.  It  was  formerly  thought  that  they 
passed  into  the  cavity  of  the  thorax,  and  were  worked  by  means 
of  the  powerful  muscles  attached  to  their  bases.  Such,  how- 
ever, is  not  the  case.  Let  any  reader  take  a  fly — one  of  the 
many  Hoverer  flies  is  perhaps  the  best — kill  it,  and  press  the 
point  of  a  pin  lightly  on  the  middle  of  the  thorax.  It  will  be 
found  that  as  soon  as  the  point  of  the  pin  presses  the  thorax, 
down  go  both  the  wings,  so  that  in  fact  the  movements  of 
flight  are  made  by  the  action  of  the  thorax  to  which  the  wings 
are  attached,  and  not  by  the  action  of  muscles  directly  con- 
nected with  the  wing.  In  point  of  fact  the  wing  moves  by  the 
rapid  contraction  and  expansion  of  the  mesothorax,  such  move- 
ment being  caused  by  the  powerful  set  of  muscles  within  it. 

There  is  much  more  to  be  said  about  the  Gnat,  but  our 
rapidly  diminishing  space  warns  us  to  proceed  to  another 
typical  insect. 

On  Woodcut  LXX.  Fig.  1,  is  represented  one  of  our  finest 
British  examples  of  the  insects  called  by  the  popular  name  of 
Daddt-lono-legs,  or  Crane-fly. 

The  name  of  this  particular  species  is  Tvpula  longicomis, 
the  latter  name  being  given  to  it  on  account  of  the  great  lengtli 
of  its  antennae. 

In  the  family  of  Tipulidse,  to  which  this  insect  belongs,  the 
proboscis  is  very  short,  with  its  internal  organs  very  slightly 
developed.  The  legs  are  very  long  and  slender,  as  is  the  body, 
and  the  alulets  are  almost  wholly  wanting.  The  larvae  of  some 
of  the  TipulidflB  live  in  the  water.  Those  of  the  genus  Chiro- 
nomus  are  long,  slender,  scarlet,  and  worm-like,  and  are  well- 
known  under  the  name  of  Blood-worms.  The  rain-water  butt 
is  a  favourite  nursery  of  these  insects,  and  their  larvae  may  often 
be  seen  in  the  ewer,  jerking  and  twisting  about  like  little  bits 
of  scarlet  thread  endowed  with  life. 

The  general  colour  of  the  present  species  is  ochreous-yellow. 
The  thorax  is  black,  with  a  slight  ashen- grey  down,  and  there 
is  a  yellow  semi-lunar  spot  before  each  of  the  wings.  The 
abdomen  has  a  short  slate-coloured  streak  down  each  side.  It 
is  a  tolerably  common  insect,  and  can  be  seen  while  flying 
along  hedge-rows  in  the  dusk. 
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The  life  history  of  all  the  members  of  the  genus'  Tipula  is 
very  similar.  The  eggs  are  laid  in  the  ground  by  means  of  the 
sharp  ovipositor  which  is  seen  at  the  end  of  the  abdomen  of  the 
female,  and,  when  she  is  seen  in  the  act  of  depositing  her  eggs, 
the  object  of  the  long  legs  is  evident.  She  always  chooses  some 
grassy  spot,  and  tlien  stands  almost  erect  on  her  hind  legs 


Tipula  longlcoruis.       a.  Side  view  of  head,  showing  antenna,  palpns,  and  month.  6,  Pnpa. 

f .  Larva.  </.  Front  view  of  mouth,  showing  the  two  lobes. 


among  the  blades  of  grass,  with  the  point  of  the  ovipositor  on 
tlie  surface  of  the  ground.  She  then  begins  to  turn  her  bod? 
from  side  to  side,  just  as  the  carpenter  tiu-ns  a  bradawl  when  he 
wishes  to  bore  a  hole  in  a  plank,  and  in  a  short  time  is  enabled 
to  deposit  an  egg  beneath  tlie  surface  of  the  gi'ound.  This  done, 
she  goes  to  anotlier  spot  and  repeats  the  process,  until  she  has 
deposited  all  her  eggs. 

Wlien  the  young  larva?  are  hatclied,  they  make  their  war 
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among  the  roots  of  the  grasses,  on  which  they  feed.  One  of 
these  larvae  is  shown  at  Fig.  c.  They  are  tough -skinned,  hard- 
headed  beings,  and  do  incalculable  damage  to  our  lawns  and 
pasture  lands,  sometimes  cutting  away  the  roots  of  the  grass  so 
completely  that  large  masses  of  turf  are  completely  separated 
from  the  soil,  and  can  be  rolled  up  by  the  hand  as  if  a  turf- 
cutter  had  been  under  them.  There  is  no  remedy  against  these 
grubs  which  is  half  so  effective  as  the  starling.  This  bird 
lias  a  wonderful  power  of  detecting  the  presence  of  the  sub- 
terranean larva. 

If  any  of  my  readers  will  get  up  very  early,  so  as  to  be 
abroad  at  day-break,  and  will  hide  liimself  in  some  convenient 
nook  near  a  grass  lawn,  he  will  see  how  the  starlings  can  work 
for  the  benefit  of  man.  They  evidently  employ  the  sense  of 
hearing  as  their  principal  mode  of  discovering  their  prey,  and 
may  be  seen  with  the  side  of  their  heads  pressed  against  the 
ground,  evidently  listening  for  the  unseen  grub.  When  they 
have  made  up  their  minds,  there  is  no  delay,  for  the  bird 
gives  half  a  dozen  sharp  pecks,  thrusts  its  beak  deeply  into  the 
ground,  gives  a  strong  pull,  and  hauls  out  the  Tipula  larva, 
which  it  has  seized  by  the  head.  It  does  not  eat  the  grui>, 
but  flies  off  with  it,  still  holding  it  by  the  head  with  the  very 
tip  of  its  beak. 

The  pupal  form  of  this  insect  is  shown  at  Fig.  6.  When  the 
pupa  is  about  to  change  into  the  perfect  form,  the  pupa  issues 
partly  out  of  the  ground,  and  the  skin  then  splits  and  allows 
the  perfect  insect  to  escape. 

For  the  following  interesting  details  of  the  Daddy  Long- 
legs,  I  am  indebted  to  the  Eev.  J.  W.  Brooks,  Great  Ponton 
Rectory,  near  Grantham : — 

*  Some  years  since,  when  I  was  Vicar  of  Nottingham,  I 
turfed  over  a  small  plot  in  the  garden  at  the  back  of  my  house 
with  turves  procured  from  a  sandy  meadow  in  the  neighbour- 
hood. They  proved  to  be  full  of  the  eggs  of  the  Fly  above 
named ;  and  in  the  spring  the  grass  portion  of  the  garden, 
comprehending  only  about  three  hundred  and  fifty  square  yards, 
was  swarming  with  their  grubs,  with  which  I  had  not  pre- 
viously been  acquainted.  They  were  sluggish-looking  larvse, 
curled,  and  apparently  harmless.  It  was  not  until  the  period 
of  their  escape  that  I  discovered  what  they  really  were,  and 
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killed  about  twelve  hundred  by  hand-picking,  giving  them  a 
squeeze  in  the  head  as  they  were  taken. 

^  I  did  not,  however,  at  that  time  understand  their  habits, 
or  the  slaughter  would  have  been  greater.  It  was  not  until 
the  latter  part  of  the  year  that  I  noticed  that  the  Fly  comes 
forth  from  the  earth  at  twilight — chiefly  in  the  evening,  but  in 
the  morning  twilight  also.  They  may  then  be  easily  taken  by 
pacing  about  upon  the  grass,  and  watching  them  as  they  emerge. 
To  aid  their  captiu-e  the  grass  should  be  kept  close  cut  during 
the  season  of  their  appearance.  I  killed  upwards  of  two 
thousand  in  the  second  year,  and  in  the  fifth  year  of  their 
invasion,  I  saw  no  more  of  them. 

*  I  observed  that  the  male  commonly  leaves  his  case  in  the 
earth,  and  begins  to  fly  immediately  on  his  emerging  there- 
from ;  or,  after  the  lapse  of  a  minute  or  so,  while  he  rests  upon 
the  grass.  He  is  small  and  active,  and  scuttles  about  close  to 
the  ground  in  a  zigzag  manner,  like  a  spaniel  in  search  of 
game. 

^  The  female,  being  fat  and  plump,  particularly  towards  the 
end  of  the  abdomen,  often  cannot  extricate  herself  from  the 
old  case  in  which  she  has  been  entombed,  as  the  abdomen 
sticks  fast  in  the  upper  part  of  it,  which  is  the  narrowest.  I 
have  seen  them  shoot  up  by  the  half-score  together  in  the 
twilight  of  a  soft  summer's  evening,  unable  to  bring  the  case 
fully  out  of  the  ground.  The  wings  at  their  extremities 
frequently  remain  encased  together  with  the  abdomen,  and 
thus  the  insect  is  prevented  from  struggling  except  with  its 
fore-legs. 

'  I  have  measured  them  when  in  this  position,  and  found 
Ihera,  with  the  case  attached,  two  inches  and  a  half  in  length. 
Botli  sexes  are  of  a  light  blanched  colour  on  their  first  coming 
forth  from  the  ground  ;  but  a  few  minutes  with  the  female,  and 
a  few  seconds  with  the  malcf  change  them  to  their  usual  dusty- 
drab. 

'  The  reason  of  the  active,  searching  motion  of  the  male 
quickly  becomes  apparent — he  is  hunting  for  the  female.  As 
soon  as  he  discovers  one  of  them  in  the  hampered  position 
already  described,  he  rushes  to  her  aid,  and  with  his  fore-legs 
drags  her  out  of  the  light  pupa-case.  The  insects  remain 
together  for  several  hours,  and  may  thus  be  destroyed  before 
the  female  has  had  time  to  deposit  her  eggs. 
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*  If  the  mornings  or  evenings  are  frosty  or  damp,  the  insects 
are  dull  and  torpid,  and  may  easily  be  taken  with  the  hand ; 
but  if  the  weather  be  hot  and  dry,  they  are  lively  and  saucy, 
and  fly  away  as  the  captor  approaches.  They  are,  however,  so 
silly,  that  often,  when  they  seem  to  be  flying  away,  they  rise 
up  in  the  air,  make  a  short  gyration,  and  descend,  with  a 
sudden  dart,  at  his  very  feet. 

*The  time  of  the  appearance  of  the  perfect  fly  varies 
according  as  the  season  has  been  warm  and  dry  or  cold  and 
damp.  In  the  course  of  the  four  years  that  I  watched  for 
them,  their  first  appearance  varied  from  the  eighth  of  August 
to  the  fifth  of  Septem))er,  and  their  disappearance  from 
the  fifth  to  the  thirtieth  of  September.  The  process  of 
transformation  from  the  larva  to  the  fly  continued,  in  the 
entire  community  of  them,  from  twenty-one  to  twenty-five 
days.' 

The  pupa  of  this  insect  is  shown  at  Fig.  6.  Fig.  a  repre- 
sents a  magnified  profile  view  of  the  head  of  the  perfect  insect, 
and  Fig.  d  is  the  front  view  of  the  mouth. 

Wb  now  come  to  the  second  division  of  the  Cephalota, 
namely  the  Brachocera,  or  Short-homed  Diptera.  They  are 
divided  into  smaller  groups,  or  Stirpes,  as  Mr.  Westwood 
calls  them.  The  first  of  them  is  the  Notacantha,  or  Thorn- 
backs,  in  which  the  antennae  are  apparently  composed  of  only 
three  joints  (of  which  the  last  is  seen,  when  examined  by  a 
lens,  to  be  articulated),  and  the  proboscis  seldom  contains 
more  than  two  lancets.  The  pupa  is  enclosed  in  the  skin  of 
the  larva,  which,  however,  retains  its  previous  shape  instead  of 
being  formed  into  an  oval  cocoon,  as  is  the  case  with  the  com- 
mon flies  and  bluebottles.  We  can  only  take  one  example  of 
this  group,  the  Fobked  Chameleon  Fly  {Stratiomya  furcata), 
which  is  represented  on  Woodcut  LXXI.  Fig.  3.  In  this 
genus  the  proboscis  is  very  short,  and  the  basal  joint  of  the 
antennae  is  much  longer  than  the  second.  The  third  joint  is 
apparently  very  long,  but  the  mieroscope  shows  that  it  is 
composed  of  several  joints  fused  together,  as  may  be  seen  by 
reference  to  Fig.  6. 

Most  of  the  insects  belonging  to  this  family  are  beautifully 
coloured,  and  many  of  them  shine  with  metallic  tints,  mostly 
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tendiog  to  purple.  The  present  species  is  rather  variable  in 
colouring,  whence  one  of  the  three  species  derives  the  name  of 
Chameleon.  It  always,  however,  has  a  velvet^black  body,  on 
wluch  are  a  number  of  bold  yellow  patches,  arranged  as  shown 
in  the  illustration.  The  legs  also  are  yellow.  There  are  three 
species  all  very  much  alike  in  colouring,  and  almost  identical 

LXXI 


in  their  life  history.  The  lan-a  of  this  insect  is  an  odd- 
looking  creature,  long,  slender,  and  worm-like,  with  its  si^- 
inenta  very  strongly  marked,  and  gradually  diminishing  in 
diameter  towards  the  tail,  which  is  furnished  with  a  star  of 
radiating  hairs.  As  is  the  cage  with  the  larva  of  the  Guat,  that 
of  the  Chameleon-fly  breathes  through  the  end  of  the  tail, 
the  lar\a  remaining  suspended  with  its  head  downwards  and  its 
star-tipped  tail  at  the  surface.     The  life  history  of  the  CouHOii 
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Chambleon-flt  {Stratiomys  Chameleon)  has  been  so  tersely  and 
fully  given  by  Mr.  F.  Walker  in  his  *  Insecta  Britannica,'  that 
I  cannot  do  better  than  transfer  his  account  to  these  pages : — 

*  These  flies  feed  on  the  honey  of  flowers,  and  appear  in  the 
spring  and  in  the  summer  on  aquatic  plants :  their  flight  in 
hot  weather  is  very  rapid,  but  short,  and  they  quickly  return  to 
the  spot  whence  they  took  wing.  The  larvae  are  aquatic,  and 
the  metamorphosis  of  Stratiomys  Chameleon  has  been  often 
observed. 

*Its  eggs  from  white  become  green,  and  then  change  to 
orange-green ;  they  are  arranged  like  tiles  on  a  roof,  one  laid 
partly  over  another,  on  the  underside  of  the  leaves  of  Alisma 
plantago,  the  water  plantain.  The  larva  often  remains 
suspended  by  itfl  radiated  anus  at  the  surface  of  the  water, 
with  its  head  downwards.  Its  ganglions  are  so  near  each  other 
as  to  appear  like  a  string  of  beads.  When  it  is  disposed  to 
sink  to  the  bottom  or  to  descend,  by  bending  the  sides  of  its 
tail,  so  as  to  form  a  concavity,  it  includes  in  them  a  bubble  of 
air,  in  brilliancy  resembling  silver  or  pearl,  and  then  sinks 
with  it  by  its  own  weight :  when  it  would  return  to  the  surface 
it  is  by  means  of  this  bubble.  If  it  moves  upon  the  surface  or 
horizontally,  it  bends  its  body  alternately  to  the  right  and 
left,  contracting  itself  into  the  form  of  the  letter  S,  and  then 
extending  itself  again  into  a  straight  line  :  by  these  alternate 
movements  it  miakes  its  way  slowly  in  the  water.  It  has  much 
resemblance  to  some  of  the  Polypi  vaginal L  The  last  joint  of 
the  pupa  retains  the  exact  form  of  the  larva-body,  is  extremely 
long,  and  terminates  in  an  orifice  to  receive  the  air,  which  is 
surrounded  by  a  circle  of  about  thirty  diverging  rays,  con- 
sisting of  beautifully  feathered  hairs  or  plumes. 

*  The  feathery  hairs  are  so  prepared  as  to  repel  the  water, 
and  thus  to  suspend  the  animal  by  its  tail  at  the  surface,  and 
preserve  a  constant  access  of  air.  When  it  has  occasion  to 
sink,  it  turns  these  hairs  in  and  shuts  the  orifice,  carrying  down 
with  it  an  air-bubble  that  shines  like  quicksilver,  and,  as 
is  conjectured,  enables  it  again  to  become  buoyant  when  it 
wants  to  breathe.  The  dorsal  vessel  (series  of  hearts,  or  artery) 
is  attenuated  at  both  ends.  The  ovaries  of  the  fly  are  agglo- 
merate, and  the  egg-tubes  form  two  bundles,  in  which  the 
branches  are  not  discernible.' 
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The  last-mentioned  fact  is  a  very  curious  one,  as  all  will 
admit  who  have  dissected  insects.  I  have  dissected  a  vas^ 
number  of  insects,  representing  every  order,  and  nearly  every 
important  group  in  entomology,  but  I  never  dissected  a 
Stratiomys,  and  never  saw  the  remarkable  structure  which 
Mr.  Walker  mentions. 

When  the  larva  is  about  to  imdergo  its  change  to  the  pupal 
form,  the  larval  skin  hardens,  without  much  alteration  of  its 
shape,  and  within  this  cover  the  pupa  becomes  developed. 
Being  much  smaller  than  the  larva,  the  pupa  only  occupies  a 
portion  of  the  larval  skin,  so  that  a  large  space  is  left,  render- 
ing the  pupa  and  its  case  much  lighter  than  water,  and 
enabling  it  to  float  at  liberty  on  the  surface. 

We  now  come  to  the  next  group,  or  Stirps,  of  the  Cephalote 
Diptera.  They  are  called  Tanystoma,  or  Long-mouthed  Flies, 
in  consequence  of  the  construction  of  the  mouth,  which  is 
generally  very  prominent,  and  is  furnished  with  a  lancet-like 
labrum  and  tongue.  The  larvae  are  very  worm-like,  without 
feet,  and  having  the  head  hard  and  scaly.  They  live  under- 
ground, and  there  pass  through  their  transformations,  as  we 
shall  see  in  our  shoil  history  of  the  following  insect. 

On  Plate  XX.  Fig.  1  is  represented  the  Great  Breeze  Flt, 
Gad  Fly,  or  Cleg  {Tahanus  bovinu8\  one  of  tlie  largest  of  our 
Dipterous  insects.  Its  colour  is  rather  variable,  but  its  general 
effect  is  brown, sometimes  deepening  into  dark-brown  and  yellow, 
with  chestnut  triangular  marks  down  the  centre.  It  has  very 
much  the  aspect  of  a  large  bee,  and  its  wheeling  flight  and 
loud  hum  serve  to  strengthen  the  similitude.  The  mouth  is 
armed  with  most  formidable  lancets,  and  the  insect,  at  least  the 
female  Breeze  Fly,  can  employ  them  with  terrible  effect.  The 
tough  skin  of  cattle  is  no  defence  against  the  lancets  of  the 
Breeze  Fly,  and  the  very  lium  of  one  of  these  insects  is  able 
to  set  a  whole  herd  of  cattle  scampering  off  in  every  direction. 

Even  human  beings  are  not  exempt  from  the  attacks  of  the 
Breeze  Fly,  as  I  can  aver  from  much  experience^  Some  years 
ago  I  was  spending  a  week  or  two  in  the  New  Forest^  and 
would  have  enjoyed  it  without  alloy,  had  it  not  been  for  the 
Breeze  Flies,  which  almost  drove  me  out  of  the  Forest.  They 
seemed  to  detect  me  at  a  wonderful  distance,  and,  with  a  loud. 
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fierce  hum,  as  if  souDding  the  charge,  they  would  dart  at  nre, 
and  in  a  moment  bury  their  lancets  in  the  skin.  So  fierce 
were  their  assaults  tliat  they  even  pierced  a  stout  coat  of 
Scotch  tweed  and  a  flannel  shirt,  and,  in  spite  of  these  protec- 
tions, drew  blood  from  my  arms.  For  the  fixst  few  days  I 
was  so  persecuted  by  these  insects  that  I  hardly  dared  venture 
into  the  Forest,  and  was  seriously  considering  whether  I  should 
not  be  obliged  to  go  home  again. 

Their  favourite  point  of  attack  was  just  behind  the  ear. 
There  was  no  hope  of  resisting  them,  for  they  did  not  wait  to 
settle,  as  reasonable  flies  might  be  expected  to  do,  but  drove 
straight  at  me  with  extended  beaks,  and  buried  tlieir  lancet- 
arm^  beak  so  deeply  that  each  prick  felt  as  if  a  stout  needle 
had  been  run  sharply  into  me.  On  returning  to  my  lodging, 
after  a  few  hours  in  the  Forest,  I  have  had  the  whole  space 
behind  my  ears  filled  with  clotted  blood,  my  neck  filled  also 
with  blood,  my  collar  glued  to  my  neck,  and  long  tracks  of 
blood  running  dovm  my  body  and  arms.  The  hands  were 
served  in  just  the  same  way,  and,  if  I  had  not  worn  leather 
gaimtleted  gloves,  and  tied  them  at  the  wrists,  I  should  scarcely 
have  been  able  to  move  a  finger. 

At  last  I  discovered  a  plan  which  enabled  me  to  enjoy 
comparative  immimity  from  these  and  other  insect  pests. 
Before  starting  into  the  Forest,  I  dipped  a  little  sponge  in 
paraffin  and  rubbed  it  well  over  my  hands,  face,  and  nock.  I 
also  put  some  of  the  liquid  into  the  gloves,  and  took  a  little 
bottle  with  me,  so  that  I  might  renew  it  as  soon  as  the  odour 
began  to  decrease  in  strength.  Thus  armed,  I  went  into  the 
Forest,  and,  hearing  in  the  distance  the  well-known  triunpet- 
charge  of  the  Breeze  Fly,  determined  to  await  its  onset  without 
flinching. 

The  creature  drove  fiercely  at  my  face  until  it  was  within  a 
foot  or  eighteen  inches  from  me,  when  it  came  within  the 
vapour  of  the  paraffin,  and  darted  off  like  an  arrow.  Two  or 
three  times  it  tried  the  assault,  and  as  often  had  to  clieck 
itself,  until  a^  last  it  flew  off  in  disgust  and  did  not  return. 
After  this  glorious  repulse  of  the  enemy  I  never  troubled 
myself  about  the  flies,  but  used  to  amuse  myself  by  hearing 
them  in  the  distance,  and  then  seeing  them  dart  away,  utterly 
discomfited  with  the  novel  odour.     Of  course,  the  smell  of  the 
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paraffin  was  not  very  agreeable  to  my  own  nostrils,  but  of  the 
two  evils  it  was  infinitely  the  lesser,  and  I  was  only  too  glad  to 
accept  it. 

On  the  frontispiece.  Fig.  9,  is  a  coloured  portrait  of  the 
Humble-bee  Flt  {Bombylius  tiMdlusy,  as  it  appears  while  on 
the  wing. 

This  insect  is  an  example  of  the  Bombylidae,  a  family  in 
which  the  body  is  short  and  thick,  with  the  wings  extended 
horizontally  on  either  side  of  the  body.  The  proboscis  is  veiy 
long,  and  the  thorax  very  convex.  All  the  Bombylidae  fly 
with  wonderful  rapidity,  and  in  many  of  their  habits  resemble 
the  Humming-Bird  Moth,  which  has  already  been  described. 
Like  that  insect,  the  fly  has  a  way  of  suddenly  appearing  as  if 
by  magic,  and  then  disappearing  as  rapidly,  its  darting  flight 
being  as  invisible  as  the  track  of  a  bullet  through  the  air. 
Like  the  Humming-bird  Moth,  it  feeds  while  on  the  wing, 
balancing  itself  at  some  little  distance  from  a  flower,  plunging 
the  end  of  its  long  proboscis  into  the  nectary,  and  sucking  out 
the  sweet  juices. 

A  warm  spring  day  is  the  time  in  which  the  Humble-bee  Fly 
may  generally  be  seen.  I  have  taken  many  of  them  in  Bagley 
Wood,  and  found  no  gieat  difficulty  in  catching  them  when 
their  ways  were  learnt.  It  is  useless  to  run  after  one  of  these 
insects,  as  the  least  movement  will  terrify  it,  and  send  it  off  far 
beyond  the  reach  of  the  net.  Whenever  I  wanted  to  catch  a 
Bombylius,  I  used  to  look  out  for  a  patch  of  primroses  on 
which  the  sun  was  shining,  and  to  wait  there  with  the  net 
placed  close  to  the  flowers  in  readiness  for  a  stroke.  After 
waiting  some  little  time,  and  taking  care  not  to  make  the 
slightest  movement,  a  Bombylius  was  nearly  sure  to  come  to 
the  flowers,  and  hover  first  over  one  and  then  over  another  as  if 
to  ascertain  which  blossom  contained  the  most  honey.  Having 
at  last  fixed  upon  a  flower,  it  would  plunge  its  proboscis  into  it, 
and  then  a  quick  stroke  of  the  net  would  secure  it  before  it  had 
time  to  dart  away. 

Passing  by  a  considerable  number  of  Flies,  we  come  to  the 
family  Asilida?.  In  this  family,  the  body  is  long  and  the 
thorax  narrowed  in  front.     The  wings  have  some  |x»rfect  cells. 
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and  the  proboscis  is  stretched  forward  and  about  as  long  as  the 
head.  There  are  many  of  these  insects,  and  as  their  habits  are 
very  similar  we  will  take  the  present  species  as  an  example. 

The  Great  Hornet  Fly  {AsUus  crabrowiformis)  is  shown  on 
Woodcut  LXXI.  Fig.  1.  Its  colouring  is  simple,  but  exceed- 
ingly bold.  The  thorax  is  chrome-yellow,  rather  darker  behind, 
and  two  blackish  stripes  run  parallel  to  each  other  on  the  back. 
The  basal  half  of  the  abdomen  is  velvet-black,  and  the  rest 
bright  chrome-yellow.  The  wings  are  yellow  and  so  are  the 
legs. 

At  a  little  distance  this  insect  really  looks  very  much  like  a 
hornet,  and  it  has  all  the  predacious  habits  of  that  insect.  It 
is  seldom  seen  without  a  fly  or  other  insect  in  its  grasp,  the 
fore-legs  clasping  it  firmly  and  the  beak  driven  into  the  body 
of  its  victim.  It  is  spread  over  the  whole  of  England,  but 
prefers  sea-side  downs  and  similar  places.  My  own  specimens 
were  all  taken  on  the  great  rolling  chalk-downs  of  Wiltshire. 

It  has  rather  a  peculiar  mode  of  flight.  It  keeps  near  the 
ground,  and  there  waits  until  it  feels  that  it  is  in  danger,  when 
it  rises  and,  with  a  sort  of  uncertain  drifting  movement,  flies 
some  ten  or  twelve  yards,  and  then  settles  again.  If  followed 
up  it  is  easily  taken,  as  it  soon  appears  to  tire  of  these  repeated 
flushings,  and  allows  the  pursuer  to  come  quite  close  before  it 
will  move.  This  is  by  far  the  handsomest  and  most  con- 
spicuous of  its  family,  all  the  others  being  comparatively  dull. 
At  Fig.  a  is  shown  the  tarsus  of  this  insect. 

The  next  family  which  comes  V>efore  us  is  the  large  and 
important  family  of  the  Syrphidie,  popularly  known  as  Hoverers, 
Hawk-flies,  and  Drone-Flies.  In  this  family  the  head  is  hemi- 
spherical, and  in  the  males  the  greater  portion  of  it  is  occupied 
by  the  eyes.  The  antenna)  are  three-jointed,  and  bear  a  bristle, 
as  seen  at  Fig.  c  on  Woodcut  LXXI.  There  are  several  perfect 
cells  in  the  wings. 

We  shall  take  several  examples  of  this  large  family,  on 
account  of  the  peculiar  liabita  of  their  larva?. 

On  Woodcut  LXXI.  Fig.  4  is  shown  the  common  Drone-Fly 
{Eristalls  tenax),  wliich  is  so  plentiful  in  the  summer  time, 
and  is  so  often  taken  for  a  bee  on  account  of  its  form,  colour, 
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large  wings,  and  humming  flight.  Moreover,  it  has  a  bee-like 
habit  of  moving  its  abdomen  up  and  do¥ni  as  if  threatening  to 
use  a  sting,  and  in  consequence  of  this  resemblance  it  is  very 
needlessly  dreaded  by  the  generality  of  those  who  see  it.  Its 
colour  is  variable,  but  is  generally  some  shades  of  brown,  grey, 
and  black.  It  is  very  swift  on  the  wing,  and  has  a  quick 
darting  flight  much  resembling  that  of  the  Humble-Bee  Fly, 
which  has  just  been  described. 

The  larva  is  a  most  curious  being.  It  is  a  worm-shaped 
grub,  the  tail  of  which  is  prolonged  into  a  wonderfully  long 
telescopic  tube,  by  means  of  which  the  creature  breathes,  the 
air-tubes  passing  through  it  exactly  as  was  related  of  the  gnat 
larva.  When  this  telescopic  tail  is  prolonged  to  its  greatest 
extent,  it  is  about  as  thick  as  an  ordinary  pin.  Owing  to  the 
transparency  of  its  walls,  the  double  air-tube  within  it  can  be 
easily  seen,  and  when  the  tail  is  elongated  so  are  the  air-tubes. 
But  when  the  larva  is  frightened  and  contracts  its  tail,  the  air- 
tubes  may  be  seen  doubled  up  in  an  appai*ently  complicated 
but  really  simple  manner,  just  below  the  base  of  the  tail.  As 
may  be  supposed,  wlien  a  telescopic  tail  of  more  than  two 
inches  in  length  is  suddenly  shut  up  and  reduced  to  a  nullity, 
the  elastic  air-tubes  within  it  must  undergo  a  process  of 
folding.  This  is  done  with  such  precision  that  the  tail  can  be 
gi'adually  extended  or  smartly  closed  over  and  over  again,  and 
yet  not  one  single  fold  of  the  enclosed  air-tubes  ever  hitches 
over  another  so  as  to  impede  the  play  of  the  all-important 
tubes. 

This  may  appear  a  very  simple  matter,  but  it  is  in  fact  a 
very  complicated  one,  as  may  be  seen  from  the  following 
parallel.  Suppose  that  an  ordinary  telescope  were  drawn  out 
to  its  fullest  extent,  and  that  two  india-rubber  tubes  were 
stretched  inside  it,  parallel  to  each  other.  Now  if  the  telescope 
be  closed,  the  tubes  fall  of  necessity  into  coils  in  the  lowest  and 
largest  joint  of  the  telescope.  Open  the  telescope  a^ain,  and 
the  two  tubes  will  again  be  straight  and  parallel,  provided  that 
they  have  not  interfered  with  each  other  while  they  were  coiled 
up  together  at  the  bottom  of  the  telescope.  Let  but  one  single 
coil  envelope  another,  and  either  the  telescopic  joints  cannot 
be  opened,  or  one  of  the  tubes  is  snapped. 

I  have  dissected  numbers  of  these  larva^  and  have  always 
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been  impressed  with  the  wonderful  power  and  foresight  dis- 
played in  this  one  point.  Suppose  that  an  Eristalis  larva,  or 
Kat-tailed  Maggot  as  it  is  popularly  called,  be  put  into  spirits 
of  wine  for  the  purpose  of  killing  it,  the  tail  at  once  contracts, 
so  that  no  one  who  was  not  acquainted  with  the  creature  could 
recognise  it.  If,  however,  the  tip  of  the  tail  be  seized  between 
the  points  of  the  forceps,  and  the  organ  be  drawn  out  to  its  full 
extent,  the  air-tubes  can  be  seen  to  unfold  themselves  with  tlie 
most  perfect  accuracy.  A  hitch  never  occurs,  but  the  coils,  or 
rather  the  folds,  open  out  one  after  the  other,  and  the  two 
convoluted  tubes  become  straight  and  parallel. 

This  remarkable  tail  is  rendered  necessary  on  account  of  the 
habits  of  the  larva  which  owns  it.  The  creature  lives  in  a 
manner  which  to  us  would  be  about  as  miserable  as  can  be 
imagined.  It  passes  the  whole  of  its  life  immersed  in  thick 
and  semi-putrid  mud,  with  its  head  downwards.  The  mud 
cannot  be  too  thick,  too  black,  or  too  noisome  for  this  larva. 
There  was  one  place  where  I  could  procure  as  many  Bat-tailed 
larvse  as  I  liked.  Just  under  the  eaves  of  a  church  roof  a  large 
tub  had  been  sunk  in  the  ground,  for  the  purpose  of  catching 
the  rain-water.  Year  after  year  it  had  been  neglected,  and  it 
had  become  two-thirds  full  of  a  horribly  fetid  mud,  composed 
of  dead  leaves,  worms  that  had  crawled  over  the  edge  of  the 
tub  and  fallen  into  the  water,  frogs  and  toads  that  had  foolishly 
jumped  into  the  tub,  forgetting  that  they  could  not  jump  out 
again,  quantities  of  moths,  beetles,  and  other  insects  that  had 
inadvertently  fallen  into  the  water  and  been  drowned,  field- 
mice  that  had  overbalanced  themselves  in  trying  to  drink,  and 
other  substances  too  numerous  to  mention. 

The  state  of  such  a  mud  can  easily  be  imagined,  and  yet  this 
horrible  compound  was  in  its  way  a  Paradise  to  vast  numbers 
of  Sat-tailed  Maggots,  which  were  busily  employed  in  their 
beneficent  task  of  transmuting  death  into  life,  and  of  devouring 
this  poisonous  and  mephitic  mud,  so  that  it  might  be  changed 
into  bright  and  active  flies.  Such  is  indeed  the  task  of  these 
and  many  other  insects,  and  it  is  absolutely  impossible  to 
exaggerate  the  debt  of  gratitude  which  we  owe  them.  Every 
Drone-Fly  which  we  see  is  a  living  proof  that  a  certain  amount 
of  pestilential  matter  has  been  consumed  and  rendered  harm- 
less, and  it  is  evident  that  such  insects  ought  to  be  encouraged 
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and  protected  in  every  mode  that  lies  in  the  power  of  civilked 
man. 

To  return  for  a  moment  to  our  larva.  It  is  impossible  that 
any  creature  could  obtain  air  while  buried  in  the  thick  mud 
which  has  just  been  described.  There  are  many  creatures, 
especially  Crustacea,  which  do  live  biuried  in  mud,  but  then 
they  always  form  a  slight  tunnel,  so  that  they  are  really 
immersed,  not  in  mud,  but  in  water.  The  Sat-tailed  Maggot, 
however,  is  really  buried  in  tlie  mud,  and  needs  some  apparatus 
for  communicating  with  the  air.  This  apparatus  is  supplied  by 
the  telescopic  tail  of  the  larva,  which  can  be  projected  out  of 
the  mud,  and  by  means  of  the  double  air-tubes  which  it 
contains  conveys  the  necessary  amount  of  oxygen  to  the  system. 

The  '  tail '  can  be  retracted  with  great  rapidity.  I  had  a 
great  number  of  the  larvae  in  a  bottle,  on  the  bottom  of  which 
was  placed  a  layer  of  mud  in  which  the  creatures  could  bury 
themselves,  and  the  rest  of  the  bottle  nearly  filled  with  water. 
When  all  was  quiet,  all  the  tails  remained  quite  upright,  and 
looked  like  a  number  of  young  aquatic  plants.  But  if  the 
slightest  jar  were  given  .to  the  bottle,  all  the  tails  were 
retracted,  and  the  water  was  left  clear  and  empty  as  if  by  a 
conjuring  trick. 

When  the  larva  is  full-fed  on  the  disgusting  substances 
which  form  its  dainties,  it  extricates  itself  from  the  mud  bv 
means  of  seven  pairs  of  tiny  hooked  feet,  crawls  ashore,  buries 
itself  in  the  earth,  and  there  awaits  its  change.  The  larval 
skin  then  shortens  and  hardens,  and  the  pupa  separates  itself 
from  its  former  skin,  which  then  acts  the  pai*t  of  a  cocoon.  In 
process  of  time  the  transformation  is  complete,  and  the  dull 
motionless  grub  that  had  passed  its  whole  life  sunk  in  the  dark 
and  obscene  mud  is  transformed  into  a  creature  of  light,  gifted 
with  enormous  eyes  and  glittering  powerful  wings,  and  darting 
through  the  air  with  a  rapidity  so  great  that  the  eye  cannot 
follow  its  track.  The  specific  name  of  fenax  is  given  to  the 
insect  on  account  of  the  tenacity  with  which  it  holds  to  any 
object  that  it  may  grasp  with  its  feet. 

On  Woodcut  LXXII.  Fig.  3  is  represented  an  insect  called 
Merodmi  clavipes. 

In  this  genus  the  body  is  bliuit  and  hairy,  the  third  joint  of 
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the  antennte  1b  oval,  and  the  thighs  of  the  hind  legs  have  a 
Btrong  tooth  at  their  tips.  The  generic  name  Merodon  refers 
to  this  Btructiire,  signifying  literally  '  thigh-toothed,'  and 
tho  specific  name  of  clavipea,  or  club-footed,  alludes  to  the 
thickened  and  club-like  form  of  the  hind  leg. 

This  ia  rather  a  pretty  insect.     The  thorax  is  shining  black, 
with  grey  hair  at  the  sides,  and  the  abdomen  is  black,  adorned 
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\rith  a  covering  of  rich  golden  hairs.  There  is  also  a  tuft  of 
golden  hair  at  the  base  of  the  antenna.  Tbe  larva  feeds  on  the 
bulb  of  the  narcissus,  into  which  it  burrows,  and  devours  the 
inside.  It  is  rather  an  odd  and  clumsy-looking  grub,  shaped 
much  like  a  rolling-pin,  and  covered  nith  successive  rings  of 
hair.  The  mouth  has  two  scaly  books,  and  immediately  above 
them  are  two  short,  forked  horns. 


622  INSECTS  AT  HOME. 

On  Woodcut  LXXII.  Fig.  1  is  shown  one  of  our  nuMst  curious 
insects,  called  Volucella  peUucena. 

It  is  impossible  for  a  mere  woodcut  to  represent  the  very 
peculiar  structure  of  this  creature.  In  the  illustration,  the 
two  large  white  patches  on  the  abdomen  look  as  if  they  were 
merely  white  and  opaque,  whereas,  in  reality,  they  are  almost 
as  translucent  as  if  made  of  glass.  Indeed  the  whole  upper 
part  of  the  abdomen  seems  as  if  it  were  made  of  very  transpa- 
rent horn,  the  only  opaque  portion  being  the  dark  stripe  down 
the  centre.  Like  the  generality  of  its  family,  the  insect  is  very 
swift-winged,  and  has  a  quick,  darting  flight,  which  makes  its 
capture  a  work  of  some  difficulty.  I  have  taken  plenty  of 
specimens  in  Bagley  Wood,  waiting  for  them  as  they  balanced 
themselves  near  flowers,  and  then  capturing  them  with  a  smart 
stroke  of  the  net. 

The  larva  of  the  Volucella  is  parasitic  on  the  nests  of  social 
hymenoptera.  I  have  often  obtained  these  larvae  from  the 
nests  of  humble-bees,  and  always  thought  that  they  restricted 
themselves  to  these  bees.  Mr.  S.  Stone,  however,  found  that 
the  common  wasp  was  also  favoured  with  the  presence  of  these 
parasites.  In  his  description  of  sundry  wasp-nests,  published 
in  the  *  Zoologist,'  p.  9452,  he  writes  the  following  remarks : — 
'  Upon  the  crown  of  almost  every  nest  (of  Vespa  vul'Qaria)  I 
examined,  after  the  season  liad  become  advanced,  I  found  eggs 
of  Volucella,  and  my  attention  was  in  several  instances  drawn 
to  a  nest  by  seeing  a  specimen  of  Volucella  pellucens  or  of  Volu- 
cella bombylans  hang  about  or  alight  near  the  entrance  to  it,' 

These  larvae  are  most  extraordinary-looking  beings.  Sup- 
posing a  rolling-pin  to  be  cut  in  two  transversely  in  the  middle, 
cacli  half  will  accurately  resemble  the  Volucella  larva.  The 
small  end  of  this  larva  is  the  head,  which  is  furnished  with  a 
pair  of  double-toothed  mandibles  and  six  little  tentacles ;  and 
the  large  and  bluntly- truncated  end  is  the  tail,  around  the 
circumference  of  which  ai'e  planted  six  soft  radiating  tentacles. 
The  whole  of  the  body  is  thickly  covered  with  transverse 
wrinkles,  and  along  the  sides  is  a  row  of  five  points.  At 
Fig.  a  is  shown  the  curiously  notched  clypeus  of  this  insect. 
At  Fig.  h  one  of  the  antenna?  is  drawn,  so  as  to  show  the  bold 
double-featliering  with  which  the  bristle  of  the  antennae  is 
adorned  ;  and  at  Fig.  c  the  front  of  the  head  is  drawn,  for  the 
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purpose  of  showing  the  enormous  eyes  of  the  insect,  and  the 
space  which  they  occupy  in  the  head.  The  ocelli,  or  simple 
eyes,  are  shown  at  Fig.  c. 

On  the  same  Woodcut,  Fig.  2,  is  shown  another  species, 
called  Volucella  plumata^  so  called  because  the  bristle  of  the 
antennae  is  so  strongly  feathered  that  it  is  quite  conspicuous 
even  to  the  naked  eye.  It  looks  very  much  like  a  humble-bee, 
and  indeed,  so  closely  resembles  a  worker  humble-bee,  tliat  no 
one  who  was  not  an  entomologist  would  think  that  it  could  be 
any  other  insect.  The  thorax  is  shining  black,  and  has  a 
quantity  of  golden-yellow  hair  on  the  sides.  The  thorax  is  also 
black,  with  yellow  hair  on  the  base,  and  grey  hair  at  the  end. 

This  species  haunts  the  nests  of  humble-bees,  and  probably, 
owing  to  the  bee-like  aspect  of  the  insect,  mixes  freely  with 
the  bees  and  passes  in  and  out  of  the  nest  without  challenge. 
I  have  often  taken  them  near  the  nests  of  humble-bees,  and,  in 
consequence  of  the  remarkable  similitude  of  the  insects,  at 
first  allowed  the  Flies  to  escape,  taking  them  for  bees.  Indeed, 
in  the  first  instance,  it  was  only  the  difference  of  flight  that 
betrayed  the  parasite. 

At  Fig.  4  of  Woodcut  LXXII.  is  drawn  an  insect  belonging 
to  the  typical  genus.     Its  name  is  Syrphus  lucorum. 

The  word  Syrphus  is  Greek,  and  is  given  under  a  remark- 
able variety  of  forms,  being  indifferently  spelt  as  Serphos, 
Sterphos,  or  Seriphos.  It  is  used  to  designate  some  small 
winged  insect,  but  that  the  word  is  not  rightly  applied  to  the 
present  group  of  insects  is  evident  from  the  fact  that  an  old 
Greek  proverb  alludes  to  the  Syrphus  as  possessing  a  sting. 

In  these  insects  the  third  joint  of  the  antennae  is  oval,  the 
abdomen  is  elliptic  and  depressed,  the  legs  are  slender,  and  the 
tarsi  simple  in  both  sexes,  whereas  in  some  genera  the  front  tarsi 
of  the  males  are  flattened  and  widened.  They  are  popularly 
known  as  Hawk-flies. 

This  species  is  rather  a  pretty  insect.  Its  general  colour  is 
black.  The  thorax  is  clothed  with  rich,  warm-brown  hairs, 
and  the  base  of  the  abdomen  with  golden  down.  It  is  slightly 
variable  in  the  colour  and  extent  of  its  markings,  and  in  some 
specimens  there  is  a  brown  patch  on  the  base  of  the  abdomen. 
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The  larva  of  the  Syrphus  is  predacious,  and  feeds  upon  the 
aphides ;  so  that  every  Syrphus  that  is  seen  in  the  garden 
ought  to  be  protected  as  an  inestimable  friend  to  the  gardener. 
In  shape  it  very  much  resembles  the  Volucella  larva  which 
has  just  been  described,  the  grub  being  small  and  tapering  at 
the  head,  and  wide  and  blunt  at  tlie  tail.  When  the  female 
Syrphus  is  engaged  in  the  great  work  of  oviposition,  she  looks 
out  for  the  leaves  or  twigs  which  are  most  thickly  beset  with 
aphides,  and  deposits  an  egg  among  them,  never  putting  two 
eggs  near  each  other.  As  soon  as  it  is  hatched,  the  young 
Syrphus  larva  finds  itself  in  the  midst  of  its  food,  and  straight- 
way takes  advantage  of  the  position  in  which  it  is  placed. 
Clinging  to  the  leaf  with  the  projections  on  its  under  surface, 
the  larva  stretches  out  the  fore  part  of  the  body,  and,  with  a 
curious  apparatus  belonging  to  its  mouth,  seizes  on  an  aphis.  It 
tlien  pulls  the  aphis  from  its  hold  on  the  leaf  or  twig,  and  holds 
it  aloft,  so  that  the  struggles  of  its  prey  are  quite  useless,  and 
in  this  position  sucks  the  juices.  A  very  few  minutes  suffice  for 
this  operation,  and  it  then  throws  away  the  emptied  skin  of  the 
unfortunate  aphis,  and  waits  until  another  comes  in  its  way. 

When  full-fed,  the  Syrphus  larva  fixes  its  tail  veiy  firmly  to 
the  plant  on  which  it  has  been  living,  attaching  it  by  means 
of  a  sort  of  glue  or  cement.  The  whole  of  the  body  then 
contracts,  and  the  pupa  is  developed  within  the  larval  skin, 
which  acts  the  part  of  a  cocoon.  It  is  a  curious  fact  tliat 
when  this  change  takes  place,  the  creature  exactly  reverses  its 
shape,  the  thick,  blunt  tail  being  contracted  nearly  into  a 
point,  while  the  slender,  attenuated  fore  pail  of  the  body 
becomes  thick  and  blunt.  Before  many  days  have  elapsed, 
the  fly  is  fully  developed,  pushes  strongly  against  the  end  of 
its  habitation,  forces  off  the  end  with  its  head,  and  emerges 
upon  the  world. 

Another  species  of  these  insects,  Syrphus  or  Sctwa  pyrastrU 
is  sho\vn  on  Woodcut  LXXIII.  Yig,  1.  This  fine  insect  is 
blackish-blue,  on  whicli  is  a  whitish-grey  down.  The  thorax 
is  very  shining,  and  on  each  side  of  the  al)domen  are  three 
short  })ands,  varying  from  pure  white  to  golden  yellow.  In 
some  few  species  the  bands  are  absent.  The  larva  may  be 
found  feeding  on  the  aphides  of  the  rose-tree. 
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All  the  Hawk'Biea  are  extremely  variable  in  their  numbers, 
sometimes  feeing  very  scarce,  while  at  other  times  they  appear 
in  swarms.  There  is  a  notice  in  the  '  Entomologist,'  vol,  iv. 
page  357,  by  Mr.  C.  Home,  in  which  the  numbers  of  these 
insects  are  mentioned. 

'At  Margate,  on  August  24,  1869,  there  came  a  great 
numfeer  of  these  insects,  so  as  to  attract  the  notice  of  all 

LXXIII 


visitors.  Many  specimens  were  taken,  among  which  I  have 
identified  Syrpkus  baUeatiis,  S.  decorus,  S.  t<Bni.atus,  S.  topiw- 
Tiua,  and  EristcUie  tenax.  The  wind  was  then  blowing  from 
the  east,  and  it  was  very  hot  weather.  The  pier  at  Eamsgate 
on  the  same  day  was  almost  covered  with  them,  and  everyone 
said  that  they  came  from  the  Channel.  After  this  the  wind 
was  from  inland,  but  it  was  too  &esh  and  breezy  for  many  to 
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remain ;  and  they  bad  become  so  scarce  in  the  month  of 
September,  that  with  difficulty  seven  or  eight  specimens  were 
procured. 

*The  servant  at  one  of  the  houses  in  Clifton  Terrace, 
Margate,  says  that  she  had  to  go  to  all  the  windows  with 
a  dust-pan  and  brush,  to  take  them  away  from  the  window- 
ledges  ;  and  I  have  been  given  to  understand  that  it  was  the 
same  in  most  of  the  houses  at  the  place.  They  went  by 
strange  names,  but  the  most  common  one  was  that  of  ''  horse- 
stingers,"  from  their  appearance. 

*  You  have  already  noticed  flights  of  this  class  of  insects 
in  the  "  Zoologist ; "  and  Mr.  F.  Smith,  of  the  British  Museum, 
tells  me  that  he  saw,  some  years  since,  the  line  of  surf  on  the 
beach  for  miles  covered  with  the  dead  bodies  of  Syrphns 
pyraatH^  so  that  they  might  have  been  taken  up  by  shovels- 
full.  This  was  at  Bournemouth,  and  the  insects  had  been 
drowned  in  the  sea,  and  their  remains  thus  cast  ashore.  The 
same  thing,  he  tells  me,  was  observed  to  occur  at  the  back  of 
the  Isle  of  Wight,  which  is  not  far  oflF.  Hence  these  flights 
would  appear  to  be  not  uncommon,  although  when  they  do 
occur  they  are  worthy  of  note.* 

The  next  family  is  that  of  the  Conopidae,  which  are  repre- 
sented by  a  very  pretty  insect,  called  Conops  vesicularisy  which 
is  shown  on  Plate  XX.  Fig.  2. 

In  all  the  Conopidae  the  proboscis  is  always  long  and  pro- 
jecting, elbowed,  and  siphon-shaped ;  while  it  varies  in  form 
from  conical  and  cylindrical  to  thread-like.  In  this  organ 
both  the  mandibles  and  the  lancet  which  represent  the  maxilL'e 
are  absent,  and  only  those  portions  remain  which  represent  the 
upper  lip  and  tongue ;  so  that  all  the  ConopidaD  are  perfectly 
harmless,  and  cannot  even  prey  upon  other  insects. 

This  species  bears  the  most  extraordinary  resemblance  to 
the  solitary  wasps  belonging  to  the  genus  Odynerus.  The 
thorax  of  this  insect  is  black,  and  the  base  of  the  abdomen  is 
orange,  the  remainder  being  black  and  yellow,  arranged  as 
shown  in  the  illustration.  The  wings  are  transparent,  and  are 
clouded  with  brown. 

In  its  larval  state  this  is  one  of  the  many  parasitic  insects, 
living  in  the  interior  of  the  humble-bee.  Like  the  Stylops, 
which  has  already  been  described  in  the  course  of  this  work. 


PLATE    XX. 
DIPTERA. 


1.  Tabanus  bovinns. 

2.  Conops  vesicularu. 

3.  Qasteropbilua  equi 

4.  Tacbina  groasa. 

Plant  : — 

Honeysuckle. 
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ih  undergoes  all  its  transformations  within  the  body  of  the 
living  bee,  and  then  forces  its  way  into  the  world  between 
the  segments  of  the  insect  in  which  it  had  lived.  Latreille 
reared  four  of  these  curious  flies  from  humble-bees  which  he 
had  placed  in  a  box. 

There  are  several  species  of  Conops,  all  prettily  coloured. 
There  is,  for  example,  Conopa  flavipea^  a  smaller  and  slighter 
insect  than  the  preceding  species,  velvet-black  in  colour,  banded 
with  bright  golden  yellow.  Then  there  is  Conopa  rufipea, 
which  is  coloured  exactly  like  the  hornet,  the  thorax  being 
reddish-brown  and  the  abdomen  yellow,  banded  with  dark  brown. 
Another  species,  Conopa  mdcrocephaJdca,  is  shown  on  Woodcut 
LXXIII.  Fig.  2,  and  the  curious  abdomen  of  the  male  insect  is 
drawn  at  Fig.  c.  The  specific  name  niacrocephal/ua  signifies 
long-headed,  and  is  given  to  the  insect  in  consequence  of  the 
shape  of  the  head,  which  is  wider  than  the  thorax. 

This  is  a  pretty  and  not  common  insect.  The  general  colour 
is  black,  and  there  is  a  coating  of  short  ashen  hairs.  The  face 
is  yellow,  the  antennse  rust-red,  and  upon  the  shoulder  of  the 
thorax  there  is  a  spot  of  silvery  white.  The  wings  are  yellowish, 
darkening  into  brown  on  the  costal  margin.  The  abdomen  is 
black,  the  margin  of  each  segment  is  yellow,  with  a  silvery 
gloss.  The  legs  are  reddish,  and  the  base  of  the  thighs  dark 
brown.     The  insect  may  be  found  upon  flowers. 

The  generic  name  Conops  is  clearly  a  wrong  one,  and 
calculated  to  mislead  anyone  who  is  something  of  a  classical 
scholar  and  little  of  an  entomologist.  The  word  is  Greek, 
signifying  a  gnat,  and  has  been  incorporated  in  our  lan- 
guage in  the  well-known  word  *  canopy,'  i.e.,  a  gnat-curtain, 
that  being  the  real  meaning  of  the  word.  Herodotus  employs 
the  word  Conops  when  describing  the  gnats  or  mosquitos  which 
infest  the  marshy  lands  on  the  banks  of  the  Nile,  and  the 
method  employed  by  the  fishermen  in  guarding  themselves 
from  the  attacks  of  these  troublesome  insects. 

We  now  come  to  the  enormous  family  of  the  Muscidae,  a 
family  which  may  rank  with  the  ichneimion-flies,  the  NoctusB 
and  Tineae  Moths,  and  the  Eove-beetles,  as  tests  of  an  entomo- 
logist's temper  and  patience.  It  is  hardly  possible  to  imagine 
anything  more  trying  to  the  entomologist  than  to  have  half  a 
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dozen  large  boxes  of  Muscidse  placed  before  him,with  instructions 
to  find  out  their  names,  and  to  marshal  them  in  their  right 
places.  The  task  really  seems  to  be  a  hopeless  one,  and  life  to 
be  too  short  for  accomplishing  it,  more  especially  as  there  are 
sure  to  be  some  hitherto  undescribed  species,  and  they  are 
equally  sure  to  come  first  to  hand,  as  if  for  the  express  purpose 
of  making  the  unfortunate  entomologist  hunt  for  their  descrip- 
tion in  vain.  At  least  a  thousand  species  of  Muscidae  are 
known  to  inhabit  England,  and  it  is  probable  that  twice  that 
number  may  be  yet  discovered  and  named. 

Fortunately,  there  is  no  diflBcidty  in  deciding  whether  a  fly 
belongs  to  this  family  or  not,  as  a  glance  at  the  proboscis  will 
at  once  determine  its  place.  This  organ  is  short  and  mem- 
branous, and  terminated  by  two  large  lobes,  the  structure  of 
which  will  be  briefly  described  in  the  course  of  the  following 
pages.  None  of  the  Muscidsa  are  of  any  great  size,  the  ordi- 
nary house-fly  being  of  about  the  average  dimensions. 

Without  going  further  into  detail,  we  will  begin  with  the 
insect  which  is  represented  on  Woodcut  LXXIII.  Fig.  3,  and 
which  is  called  Tackmaferox. 

In  some  respects  this  insect  resembles  the  ichneumon-flies 
which  have  been  already  described.  The  female  lays  her  eggs 
upon  the  bodies  of  various  caterpillars,  and  the  young  larvae,  as 
soon  as  they  are  hatched,  penetrate  into  the  body  of  the  cater- 
pillar, and  feed  upon  the  fatty  substance  which  was  intended 
to  be  the  subsistence  of  the  insect  during  its  pupal  stage  of 
existence.  One  naturalist  reared  as  many  as  eighty  speci- 
mens of  Tachina  from  a  single  caterpillar  of  the  Death's-head 
Moth.  Not  only  the  Lepidoptera,  but  other  orders  of  insects, 
are  subject  to  the  attacks  of  these  flies,  for  they  have  been  as- 
certained to  inhabit  the  larvae  of  various  Coleoptera,  Hymen- 
optera^  and  even  the  bodies  of  spiders. 

The  present  species  has  its  head  tinged  with  grey,  and 
chestnut  hairs  on  either  side.  The  abdomen  is  yellowish,  and 
shining  as  if  made  of  horn,  and  is  black  along  the  middle,  and 
slightly  clothed  with  stifif  hairs.  The  wings  are  transparent, 
and  tend  to  yellow  towards  the  base. 

The  largest  of  these  insects  is  that  which  is  drawn  on  Woc»d- 
cut  LXXIII.  Fig.  4.     It  is  called  Tachina  gixmsa^  and  is  so 
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large  and  hairy  that  it  looks  very  much  like  a  black  bumble- 
bee. The  general  colour  of  this  iuaect  is  black,  but  there  is 
some  yellow  hair  on  the  face  and  sides.  The  very  peculiar 
anteuna  is  shown  at  Fig.  b,  and  the  front  of  the  head  at  Fig.  a. 
Altogether  no  less  than  one  hundred  and  sizty-six  species  of 
Tachina  have  been  discovered  in  this  country,  and  described  ; 
and,  in  all  probability,  many  more  remain  to  be  discovered. 


uoav 


I.  Unaa  or  Antbomylk  krdiirla,  rmmli?. 
r.  Do.,  loagae,       /.  Do.,  uitemu. 


Another  figure  of  Tachina  grosaa  is  given  on  Plate  XX, 
Fig.  4. 

On  Woodcut  LXXIV.  Fig.  1  is  shown  an  insect  called 
the  Meat-flt  (^Musca  Anthamyia  or  AruAa  lardaria).  In 
this  genus  the  bristle  of  the  antennae  is  feathered,  the  abdomen 
is  oval  and  bristly,  and  the  alulets  are  large.     The  colour  of 
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this  species  is  blue-black,  and  the  head  is  gilded  above  and  in 
front.  The  eyes  are  hairy,  there  are  four  longitudinal  black 
stripes  on  the  thorax,  and  the  whole  of  the  body  is  sparingly 
covered  with  very  short  greyish  down. 

There  are  many  species  of  this  genus,  the  larv»  of  which 
imdergo  their  transformation  in  various  substances,  both  animal 
and  vegetable.  These  substances  are  generally  in  a  more  or  less 
decaying  state,  but  there  are  some  species  which  make  their 
larval  home  in  the  roots  of  different  plants,  the  radish  and  the 
onion  being  particularly  favoured  by  them. 

The  last-mentioned  insect,  Anthomyia  ceparum^  lays  her 
eggs  close  to  the  ground,  sheltered  by  the  leaf-sheath.  Thus 
protected,  the  larva  is  soon  hatched,  burrows  downwards  into 
the  very  heart  of  the  bulb,  and  very  effectually  destroys  it.  Then 
there  is  the  Lettuce-fly  {Anthomyia  IcLctuccd),  which  burrows 
into  the  heart  of  the  lettuce,  as  it  is  tied  up  for  the  purpose 
of  blanching  the  leaves ;  and  the  Gabbaqe-flt  {Anthomyia 
brassicce),  which  performs  a  similar  task  with  regard  to  the 
cabbage,  choosing  for  its  depredations  the  junction  of  the 
stem  and  leaves. 

The  second  species  on  Woodcut  LXXIV.  is  called  Muaoa 
chlorisj  and  the  two  are  introduced  so  as  to  show  the  construc- 
tion of  the  most  conspicuous  parts  of  these  insects. 

On  account  of  its  colour,  this  insect  is  sometimes  called  the 
Green-bottle,  in  contradistinction  to  the  Blue-bottle.  Its 
colour  is  bright  shining  green,  slightly  inclining  to  blue,  or 
taking  a  golden  gloss.  There  is  a  black  stripe  upon  the  crown  of 
the  head.  The  eyes  are  brownish-red,  and  are  divided  in  the 
female  by  a  broad  band,  and  in  the  males  by  a  narrow  one. 
The  name  chloria  is  Greek,  and  signifies  green.  The  insect 
is  tolerably  common,  and  is  very  active  and  quick  on  the  wing, 
so  that  it  is  not  easily  cuugbt. 

Fig.  a  shows  the  antenna  of  Anthomyia,  the  very  long  and 
almost  cylindrical  third  joint  being  armed  vrith  a  feathered 
bristle.  Fig.  c  shows  in  outline  five  of  the  facets  which  go  to 
make  up  the  compound  eye  of  the  insect.  If  dissected,  this 
is  shown  to  be  a  very  wonderful  structure,  each  of  the  facets  being 
then  seen  to  be  the  termination  of  a  separate  eye.  Every 
one  of  these  facets  is  set,  so  to  speak,  in  a  frame,  which  is, 
for  the  most  part,  hexagonal,  like  a  honeycomb,  but  at  the 
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edges  becomes  either  pentagonal  or  even  square.  It  consists  of 
a  conicaltransparent  body,  called  the  cone,  which  is  set  in  a  layer 
of  dark  red  pigment.  If  a  fly  be  crushed,  this  pigment  escapes, 
and  looks  just  like  blood.  Then  follows  the  '  rod,'  a  delicate 
fibre  which  connects  the  cone  with  nerve-centres  in  the  head. 

The  whole  of  this  structure  has  been  thoroughly  worked  out 
by  Mr.  B.  T.  Lowne  in  his  valuable  monograph  on  ^The 
Anatomy  and  Physiology  of  the  Blow-Fly,'  a  work  which  every 
entomologist  ought  to  possess,  as  the  information  which  it 
gives  does  not  merely  relate  to  the  particular  insect  of  which 
the  author  treats,  but  explains  the  structure  of  various  other 
insects.  Having  myself  dissected  great  nimibers  of  Blow-Flies, 
I  am  qualified  to  express  an  opinion  on  the  subject,  and  to 
appreciate  the  careful  pains  and  labour  that  the  author  has 
bestowed  upon  his  investigations. 

At  Fig.  6  is  given  an  outline  drawing  of  the  foot,  with  its 
two  pads.  The  structure  of  this  member  has  already  been 
described,  so  that  we  need  not  refer  to  it  again.  At  Fig.  e  is 
given  a  side  view  of  the  proboscis,  showing  its  right  lobe. 
This  instrument  forms  a  most  beautiful  object  in  the  micro- 
scope. The  two  lobes  are  then  seen  to  be  traversed  by  a 
number  of  air-tubes  of  a  rather  peculiar  structure,  all  radiating 
from  two  principal  tubes,  one  to  each  lobe. 

Generally  the  air-tubes  or  trachese  of  insects  are  kept  in 
shape  by  a  spiral  thread  between  the  two  layers  of  which 
they  are  composed,  but  in  the  air-tubes  of  the  proboscis  the 
place  of  the  spiral  thread  is  taken  by  a  number  of  incomplete 
rings,  called  false  trachese.  These  incomplete  rings  look  some- 
thing like  the  ancient  torque,  or,  to  speak  more  familiarly,  like 
a  horse-shoe.  The  open  part  of  each  ring  is  downward,  and 
the  result  of  this  structure  is  that  they  form  a  sort  of  strainer 
through  which  the  liquid  portions  of  their  food  are  passed. 
The  shape  of  this  curious  organ  is  greatly  varied,  and  although 
the  proboscis  of  every  Fly  agrees  in  the  principles  of  its 
construction,  there  are  not  any  two  species  which  have  it 
exactly  alike. 

At  Fig.  1  of  Woodcut  LXXV.  is  shown  the  common  House- 
Fly  {MtLsca  dornestica),  slightly  magnified.  In  all  the  insects 
belonging  to  this  genus,  the  transformation  is  conducted  in 
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much  the  same  manner.  When  the  larva  is  full-fed,  the  skin 
hardens  into  an  oval  cocoon,  and  the  pupa  is  thus  developed 
within  its  original  larval  skin. 

To  this  enormous  group  belongs  the  Blow-Fly  or  Blue-bottle 
{Muaca  vomiforia),  which  is  so  very  familiar  in  our  houses,  and 
is  so  apt  to  deposit  its  eggs  upon  meat  that  even  approaches 
decomposition.  Here  I  may  mention  that  the  oval  meat-^afes, 
like  dish-covers,  which  are  so  largely  sold  for  the  purpose  of 
keeping  the  Blow-Flies  from  the  meat,  do  entirely  exclude  the 
Flies,  but  they  do  not  exclude  the  eggs,  so  that  the  cook  who 
has  covered  the  meat  carefully  with  one  of  these  safes,  often 
finds  that,  in  spite  of  her  precautions,  the  meat  is  as  *  fly-blown ' 
as  if  it  had  been  totally  exposed  to  the  Blue-bottles.  The  fact 
is,  when  the  mother  insect  finds  that  she  cannot  gain  actual 
access  to  the  meat,  she  goes  to  the  top  of  the  cover,  and  lets 
her  eggs  drop  through  the  meshes  of  the  wire  gauze. 

Then  there  is  another  insect,  popularly  called  the  Flesh-Flt 
or  the  Baker  {Mxtsca  or  Sarcaphaga  camaria\  which  proceeds 
in  a  difiTerent  and  more  expeditious  way.  With  the  Blue-bottle 
the  eggs  have  to  be  hatched  after  they  are  deposited,  but  with 
the  Flesh-Fly  they  are  deposited  as  maggots,  being  hatched 
within  the  body  of  the  parent.  If  the  female  be  dissected 
V)efore  she  has  deposited  her  young,  a  most  curious  spectacle  is 
disclosed.  The  abdomen  is  almost  entirely  filled  with  two 
white  rolls,  like  riband,  and  when  these  rolls  are  examined 
with  the  microscope,  they  are  seen  to  consist  of  a  vast  number 
of  tiny  maggots,  placed  side  by  side  in  perfect  order.  Each  of 
these  rolls  contains  from  eight  to  ten  thousand  larvae ;  and  the 
reader  may  easily  imagine  how  rapid  is  the  demolition  of  the 
substances  on  which  one  of  these  Plies  deposits  her  multi- 
tudinous young. 

It  was  to  this  species  that  Linnseus  referred  when  he  wrote 
the  apparent  paradox  that  three  Flies  could  eat  an  ox  as  fast  as 
a  lion.  The  Fly  does  not  even  wait  for  decomposition,  or  at 
all  events  can  detect  incipient  decomposition  long  before  it  is 
apparent  to  the  human  senses ;  for  I  have  often  found  that  if  a 
recently-killed  mouse  or  bird  be  allowed  to  lie  in  any  exposed 
place  for  an  hour  or  two,  vast  numbers  of  these  tiny  larvas  will 
be  deposited  upon  it,  the  mother  Fly  having  taken  the  pre- 
caution to  place  them  under  the  wings,  in  the  mouth,  at  the 
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junction  of  the  legs  with  the  body,  or,  if  the  creature  be  lying  on 
the  ^ound,  upon  the  surface  of  the  body  that  is  next  to  the  earth. 
Tliia  i3  not  the  only  Fly  that  deposita  ita  young  in  this 
curious  manner,  but  I  have  selected  the  best  known  species  as 
an  example  of  the  group. 

On  Woodcut   LXXV.,   at   Figs.    2  and  3,   are   shown  two 
species  of  the  well-known  Dung-Fliea,  of  which  the  common 


SstopluBm  ticrcomls. 


Cow-Dnso  Flt  [Scatophaga  etercorarid)  is  the  most  plentiful. 
In  this  genus  the  last  joint  of  the  antenna  is  rather  long,  the 
head  is  apherical,  and  the  body  covered  with  stiff  hairs.  These 
Flies  may  always  be  found  in  fields  frequented  by  cows,  as  it  is 
upon  the  dung  of  these  animals  that  the  larvaB  are  fed. 

The  most  remarkable  point  in  the  economy  of  tliese  insects 
is  the  development  of  the  egg.     It  is  necessary  for  the  due 
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hatching  of  the  young  that  the  egg  should  be  kept  in  a  state 
of  moisture  as  well  as  warmth,  and  this  point  is  secured  by 
depositing  the  egg  in  the  recent  cow-dung.  This,  however,  is 
not  all.  If  the  egg  becomes  dry,  it  shrivels  up  and  the  young 
maggot  is  never  hatched,  while,  if  it  should  sink  entirely, 
it  is  drowned,  so  to  speak,  the  egg  requiring  air  as  well  as 
moisture. 

This  object  is  attained  in  a  very  simple  but  eflfective  manner. 
The  egg  is  shaped  something  like  that  of  the  domestic  fowl, 
being  larger  at  one  end  than  at  the  other.  At  the  large  end, 
two  horn-like  appendages  project  from  the  egg  and  diverge 
from  each  other,  their  roots  being  about  one-third  of  the 
length  of  the  egg  from  the  upper  part,  so  that  the  egg  cannot 
sink  deeper  than  the  horns.  When  the  time  comes  for  the 
hatching  of  the  larva,  the  egg  opens  at  the  wide  end,  and  the 
yoimg  grub  escapes  through  the  opening.  These  eggs  may  be 
found  in  plenty,  more  than  a  hundred  being  stuck  into  a  space 
scarcely  wider  than  a  man's  hand.  The  larva  is  conical  in 
shape,  the  head  being  at  the  apex  of  the  cone,  and  the  broadest 
or  tail  end  being  armed  with  a  number  of  little  fleshy  points. 

The  common  yellow  Cow-dung  Fly  is  too  well  known  to  need 
description.  The  other  species,  Scatophaga  scybalaHa,  which 
is  shown  at  Fig.  2,  is  orange-ochreous  in  colour,  but  through 
the  soft  yellow  hair  a  number  of  black  bristles  protrude.  The 
thorax  and  scutellum  are  brownish,  and  the  first  segment  of  the 
abdomen  is  ashen-grey.  The  wings  are  slightly  iridescent  and 
brown,  inclining  to  orange  on  the  costal  margin.  The  tips  of 
the  thighs  of  the  hind  legs  are  black. 

On  Woodcut  LXXVI.  Fig.  1  is  a  magnified  representation  of 
a  little  Fly  called  Phora  abdoTninalis.  In  this  genus  the 
third  joint  of  the  antennae,  instead  of  being  long  and  nearly 
cylindrical,  is  almost  spherical.  The  margin  of  the  wings  is 
fringed.  The  name  of  abdomincdis  is  given  to  this  species  on 
account  of  the  form  of  the  abdomen,  which  is  broad  at  the  base 
and  tapers  rapidly  to  the  tip.  One  of  the  hind  legs  is  shown  at 
Fig.  6,  and  a  profile  view  of  the  head  is  given  at  Fig.  a. 

The  colour  of  this  species  is  glossy  black,  and  the  head  is 
irregularly  and  coarsely  pimctured.  The  palpi  are  orange. 
The  thorax  is  downy,  the  abdomen  rust-red,  and  the  wings 
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yellowish,  with  brown  aervures.     Some  of  these  insects  were 
hatched  from  larvie  found  attached  to  the  pupie  of  ladybirds. 

The  larrte  of  these  (lies  are  found  to  feed  on  various 
substanceB,  some  being  believed  to  be  parasitic  on  other  larvfe, 
and  others  having  been  observed  to  feed  on  vegetable  sub- 
stances.    For  example,  the  larva  of  one  species,  Phora  dauoi. 


LXXVl 


was  seen  to  feed  upon  the  interior  of  decaying  radish-roots. 
The  larva  is  nearly  cylindrical  in  shape,  but  is  slightly  nar- 
rowed in  front.  The  last  segment  of  the  body  has  eight 
radiating  points,  like  tboee  of  the  one  or  two  larvas  which  have 
been  described,  and  there  are  also  two  spiracles  on  the  same 
segment. 

Wg  now  come  to  the  small  but  important  family  of 
CEstridie,  popularly  known  as  Bot-Flies.     In  these  insects 
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parts  of  the  mouth  are  quite  undeveloped,  the  whole  of  the 
structures  being  represented  by  two  or  three  little  tubercles. 
In  the  perfect  state,  therefore,  these  Flies  are  quite  harm- 
less, but  in  their  larval  condition  they  are  hurtful  to  various 
animals.  In  fact,  all  our  cattle  are  attacked  by  these  insects, 
which  are  parasitic  upon  or  in  them,  and  not  even  the  thick- 
skinned  camel  and  rhinoceros  are  exempt  from  them. 

One  of  these  insects,  the  conmion  Bot-flt  {OasterophUus 
equi)  is  shown  on  Plate  XX.  Fig.  3.  Its  life  history  is  briefly 
as  follows : — 

The  mother  insect  flies  about  a  horse,  and  with  ita  ovipo- 
sitor places  an  egg  on  the  hair  of  some  part  which  the  horse  is 
sure  to  lick.  The  egg  is  thus  taken  up  by  the  tongue  and  con- 
veyed into  the  stomach,  where  it  is  hatched.  The  larva  then 
attaches  itself  to  the  inner  membrane  of  the  stomach,  and 
appears  to  feed  upon  the  secretions. 

The  number  of  these  larvae  which  will  inhabit  the  stomach 
of  the  horse  is  really  wonderftd.  I  have  seen  the  interior  of  that 
organ  so  covered  with  them  that  the  surface  of  the  stomach 
was  completely  hidden  by  their  depending  bodies.  In  form 
they  are  nearly  cylindrical,  but  the  body  is  suddenly  narrowed 
towards  the  head,  which  is  armed  with  a  number  of  little 
hooks,  by  which  the  grub  attaches  itself  to  the  interior  of  the 
stomacli.  They  remain  within  the  stomach  of  the  horse 
throughout  the  winter,  and  in  the  spring  they  are  full-fed  and 
loosen  their  hold  of  the  stomach.  They  are  then  carried 
through  the  intestines  and  fall  to  the  ground,  into  which  they 
at  once  burrow  and  there  assume  their  pupal  form.  The  pro- 
cess of  transformation  lasts  about  three  weeks,  and  at  the 
expiration  of  that  time  the  perfect  fly  appears. 

Opinions  are  greatly  divided  as  to  the  efifect  produced  on  the 
horse  by  these  larvae.  Some  of  our  best  authorities,  Mr. 
Youatt  among  the  number,  believe  that  they  do  no  harm, 
while  some  go  so  far  as  to  think  that  their  presence  is  bene- 
ficial. I  cannot  but  think,  however,  that  as  these  larvae  derive 
all  their  nourishment  from  substances  within  the  stomach  of  the 
horse,  they  must  abstract  a  corresponding  amount  from  the 
nourishment  of  the  horse,  and  that,  whether  they  cause  incon- 
venience or  not  to  the  animal,  their  presence  must  be  in  some 
way  hurtful  to  it. 
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The  generic  name  Gasterophilus  is  formed  from  two  Greek 
words,  and  signifies  *  belly-loving.'  It  has  been  given  to  the 
insect  in  consequence  of  the  habits  of  the  larvae.  It  is  rather 
a  pretty  insect,  and  has  some  resemblance  to  an  Andrena. 
The  thorax  is  black,  partly  covered  with  warm  chestnut  down, 
and  the  abdomen  is  alternately  banded  with  ruddy  chestnut 
and  black.     The  wings  are  slightly  clouded  with  brown. 

There  are  several  other  insects  belonging  to  this  family, 
each  of  which  selects  some  particular  animal  for  its  home. 

There  is,  for  example,  the  Wurble  Breeze-fly,  or  Gab-flt 
(^(Estnia  bovia)^  the  economy  of  which  is  very  remarkable,  the 
creature  seeming  to  produce  much  the  same  effect  upon  the  ox 
that  the  gall-flies  do  upon  plants.  Instead  of  being  taken  into 
the  stomach  of  the  animal,  as  is  the  case  with  the  last-mentioned 
species,  this  species  never  penetrates  farther  than  the  skin. 

Into  the  skin  the  larva  burrows  as  soon  as  hatched,  and  it  is 
remarkable  that  the  female  insect  takes  as  much  care  to  place 
the  egg  on  the  back  where  the  tongue  of  the  ox  cannot  reach 
it,  as  the  Bot-fly  to  place  the  egg  where  the  tongue  of  the 
horse  has  easy  access  to  it.  Beneath,  or  rather  in,  the  thick- 
ness of  the  skin,  the  larva  makes  its  residence,  its  head  being 
downwards  and  its  wide  tail  upwards,  so  as  to  receive  air  into 
the  two  spiracles  which  are  there  placed.  The  habitation  of 
the  Wurble,  as  the  grub  is  called,  is  made  evident  by  a  small 
swelling,  in  the  upper  part  of  which  is  an  opening  through 
which  the  tail  end  of  the  larva  can  be  seen. 

When  it  is  full-fed,  the  larva  retrogrades  out  of  its  habita- 
tion and  falls  to  the  earth.  No  sooner  is  it  fairly  on  the 
ground  than  it  begins  to  burrow,  and  then  undergoes  its  trans- 
formations imderground,  exactly  as  has  been  stated  of  the 
Bot-fly.  The  colour  of  this  species  is  brownish,  the  base  of  the 
abdomen  is  covered  with  grey  down,  and  the  rest  is  ruddy 
chestnut. 

Then  there  is  the  Sheep-fly  {(Estrvs  ovis),  a  sjnaller,  greyer, 
and  more  slender  species.  The  female  of  this  insect  selects 
the  nostril  of  the  sheep  as  the  place  whereon  she  is  about  to; 
deposit  her  eggs.  The  sheep  are  very  much  afraid  of  thisi 
insect,  and  do  all  in  their  power  to  rid  themselves  of  tb< 
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enemy,  rubbing  their  noses  against  the  ground,  shaking  their 
heads,  and  rushing  about  in  all  directions.  Their  exertions  are, 
however,  useless.  Sooner  or  later,  the  fly  succeeds  in  depositing 
her  eggs  just  inside  the  nostril,  and  there  leaves  them.  They 
are  soon  hatched,  and  then  the  young  larva,  which  is  furnished 
with  hooked  appendages  to  its  head,  crawls  up  the  nostril,  and 
fixes  itself  in  the  frontal  sinus.  Its  life  then  much  resembles 
that  of  the  other  insects  of  the  family. 

Antelopes  are  known  to  be  specially  subject  to  the  attacks  of 
the  Gad  Fly,  and  all  African  hunters  say  that  the  head  of  the 
gnu  is  never  found  to  be  without  at  least  one  Gad  Fly  grub  in 
the  frontal  sinus.       

Wb  now  come  to  the  last  great  division  of  the  Diptera,  the 
Thobacocephala,  or  those  insects  whose  heads  are  sunk  in  the 
thorax.  Like  the  preceding  insects,  they  are  all  parasitic,  but 
they  differ  in  many  points  from  them.  In  the  first  place, 
there  is  the  position  of  the  head,  to  which  reference  has  just 
been  made,  and  besides,  the  antennse  are  differently  arranged, 
and  the  mode  of  transformation  is  different.  In  consequence 
of  these  peculiarities,  it  has  been  thought  by  several  eminent 
entomologists  that  these  insects  ought  not  to  be  ranked  with 
the  Diptera,  but  to  be  constituted  into  a  separate  order,  to 
which  the  name  of  Homaloptera  was  given.  It  has  now,  how- 
ever, been  decided  that  they  really  are  Diptera,  though  they 
form  a  very  divergent  branch  of  that  great  order.. 

They  are  divided  into  two  families,  the  first  of  which  is 
named  Hippoboscidae.  This  term  is  composed  of  two  Greek 
words,  the  former  signifying  a  horse,  and  the  latter,  to  feed 
upon.  How  thoroughly  appropriate  is  the  word,  anyone  can 
tell  who  has  driven  or  ridden  a  horse  when  the  P^lies  are 
about.  They  are  very  active  on  foot,  and  can  rim  sideways  as 
fast  as  they  can  forward,  burying  themselves  among  the  hair 
or  feathers  of  the  creature  which  they  attack.  In  some  of  the 
insects  the  wings  are  entirely  wanting,  as  is  the  case  with  the 
very  common.  Sheep-Tick  (^Melophagus  ovinus).  I  need 
scarcely  say  that  the  name  is  entirely  a  wrong  one,  inasmuch 
as  the  Sheep-tick  is  an  insect,  and  the  true  ticks  belong  to 
quite  a  different  class  of  beings.  This,  being  very  plentiful, 
will  serve  as  an  excellent  example  of  the  Hippoboscida3.     It 
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can  be  found  without  diflSculty  upon  almost  any  sheep ;  but  to 
get  it  away  without  damaging  it  is  not  a  very  easy  task,  the 
hooked  and  powerful  legs  grasping  the  wool  as  if  with  six  pairs 
of  pincers,  and  the  insect  pushing  its  way  deeper  and  deeper 
in  the  fleece  as  it  thinks  itself  in  danger.  While  thus  engaged 
in  evading  the  pursuer,  the  Sheep-tick  looks  so  very  much  like 
a  spider  that  the  French  call  it  the  Spider  Fly. 

The  whole  structure  of  the  head  and  beak  of  this  insect  is 
very  remarkable,  and  it  is  not  very  easy  to  trace  the  analysis  of 
the  various  parts  of  the  mouth.  If  one  of  these  insects  be 
examined  with  a  microscope,  the  front  of  the  head  is  seen  to 
be  furnished  with  two  rather  long,  curved,  pointed,  homy 
plates,  covered  with  bristles,  between  which  lie  the  setae  or 
piercing  organs.  Mr.  Westwood  thinks  that  these  instruments 
are  intended  for  the  purpose  of  pushing  away  the  hair  of  the 
animal  on  which  the  Fly  is  feeding,  so  that  the  setse  may 
penetrate  the  more  deeply  into  the  skin. 

It  is  evident  that  these  projecting  homy  processes  would  be 
very  much  in  the  way  of  the  Sheep-tick  when  it  travels  to  and 
fro  through  the  wool.  If,  however,  the  insect  be  turned  over, 
80  that  the  under  surface  can  be  seen,  the  mode  in  which  this 
difiSculty  is  overcome  is  at  once  evident.  On  the  under  surface 
of  the  thorax  there  is  a  deep  pit,  extending  beyond  the  fore- 
legs as  far  as  the  base  of  the  middle  pair  of  legs.  When  the 
head  is  bent  downwards,  the  two  homy  projections,  together 
with  the  piercing  and  sucking  apparatus  of  the  mouth,  are 
sunk  completely  into  the  pit,  so  that  nothing  is  presented  to 
the  wool  but  a  perfectly  smooth  and  shining  surface  which  can 
easily  glide  between  the  fibres. 

The  colour  of  the  Sheep-tick  is  yellow-brown,  and  the  thorax 
and  limbs  are  polished  and  granulated.  The  legs  are  re- 
markably strong,  and  the  claws  are  jet-black  and  shining. 
In  shape  they  very  much  resemble  the  incurved  claws  of  the 
sloth,  and  the  analogy  between  them  is  carried  out  in  their 
action  as  well  as  in  their  form.  Just  as  the  hooked  claws  of 
the  sloth  enable  it  to  move  with,  great  activity  among  the 
branches,  swinging  itself  from  bough  to  bough  as  easily  as 
a  monkey,  so  do  the  similar  claws  of  the  Sheep-tick  en^ 
the  insect  to  traverse  the  thick  wool,  among 
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whicli  it  travels  with  a  npidity  that  seems  ecaicel;  poamUe  in 
such  a  locality. 

I  never  saw  a  sloth  ob  a  level  or  smooth  surface,  hut  it  is 
well-known  that  the  long  and  curved  claws  which  are  so  oaeiiil 
among  the  hianches,  are  aheolutely  impediments  when  the 
creature  is  on  flat  and  hard  ground  on  which  its  claws  have  no 
hold.  Similarly,  I  find  that  whereas  the  common  Flies  can 
move  ahout  actively  enough  on  glass,  even  though  it  be 
upright,  the  Sheep-tick  is  quite  at  a  loss  when  placed  on  a 
plate  or  any  similarly  smooth  substance.  Under  such  circum- 
stances it  moves  its  legs  with  great  rapidity,  but  does  not  suc- 
ceed in  making  much  progress,  and  the  unwonted  effect  of  its 
exertions  seems  to  throw  it  into  quite  a  fever  of  fright  and 
anxiety. 

This  is  one  of  the  wiugless  species.  It  is  so  completely 
without  wings  that  even  the  practised  eye  of  the  entomologist, 
aided  by  the  microscope,  can  hardly  detect  the  undeveloped 
rudiments  of  these  organs.  The  insect,  indeed,  seems  to  be 
nothing  but  legs  and  abdomen,  the  latter  being  nearly  flat  and 
round,  this  shape  being  intended  to  serve  a  purpose  which  will 
presently  be  described. 

On  Woodcut  LXXVI.  Fig.  2  is  given  a  figure  of  the  Fjhch 
J'lt  {Oj^Uhmnyia  frmgiUaria). 

On  the  right  hand  of  the  Fly,  and  at  Fig.  d,  is  drawn  the 
under  part  of  the  head,  so  aa  to  show  the  homy  projections 
which  have  already  been  mentioned  in  the  deacription  of  the 
Sheep-tick.  Mr.  Kirby  remarks  that  he  has  himself  suffered 
from  the  attacks  of  one  of  the  Omithomyia;,  which  would 
persist  in  alighting  on  his  head,  and  driving  their  beaks  into  his 
skin.  He  succeeded  iu  catching  two  specimens,  and  found 
them  to  be  Omitkomy'ia  avicuXaria. 

The  colour  of  our  present  species  is  ochreous,  changing  in 
some  lights  to  green.  The  head  and  thorax  are  shining 
yellow  mottled  with  broivn,  and  having  a  faint  line  down  the 
middle  of  the  back.  The  abdomen  is  dull  green  and  haiiy, 
the  logs  are  bright  green,  and  the  clawx  ji>t.  blaik.  Thu  wings 
are  iridescent  and  smoky.  This  is  thi?  smallest  sfMUiei 4|. jt^ 
genus,  and  it  is  found  on  various  small  birds. « 
mouse,  the  yellow-hammer,  and  the  iqU 
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On  Woodcut  LXXVII.  Fig.  1  is  stiuwn  the  insect  which  baa 
been  accepted  as  the  type  of  its  family.  Thii  is  the  too  fami- 
liar HoRss-FLY  (^Hippoboaca  equina). 

This  very  plentiful  and  very  unpleasant  intiect  is  an  absolute 
pest  to  those  who  have  to  deal  with  spirited  horses,  especially 
when  passing  through  woods.     The  Flies  settle  in  numbers  on 

LXXVII 


the  animal,  and  cling  so  tightly  with  their  hooked  claws  that 
they  cannot  be  shaken  off  by  any  efforts  of  the  aggrieved 
quadruped.  They  cluster  round  its  eyes,  get  behind  its  ears, 
under  the  belly,  and,  if  they  can,  creep  under  the  tail.  All 
the  augry  lashings  of  that  organ  do  not  in  the  least  affect  their 
L  tough  bodies,  and  the  repeated  pricks  of  their  sharp 
« irritate  a  sensitive  horse  to  such  a  degree  that 
'  i.  vaia  hope  of  escaping  its  persecutors. 
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The  life  history  of  this  insect  is  very  remarkable. 

Fortunately  for  horses,  the  Horse  Fly  is  anything  but  pro- 
lific, producing  its  young  in  a  mode  which  is,  I  believe,  con- 
fined to  insects  of  this  group.  The  mother  Horse  Fly  never 
lays  more  than  one  egg,  but  then  that  egg  is  a  phenomenon. 
In  truth,  it  ought  not  to  be  called  an  egg,  having  no  more 
right  to  that  title  than  the  so-called  *  ants'  eggs '  which  have 
already  been  described.  The  reader  may  remember  that  the 
eggs  of  certain  Flies  are  hatched  in  the  body  of  the  parent, 
so  that  they  are  deposited  in  the  larval  and  not  the  egg  state. 
The  Hippobosca  goes  a  step  further.  The  egg,  as  it  appears  to 
be,  is  no  egg  at  all,  but  the  skin  of  the  larva,  within  which 
the  pupa  is  formed,  so  that  the  young  Hippobosca  is  already  a 
pupa  when  it  enters  the  world. 

When  first  produced,  the  puparium  (to  use  the  scientific 
term)  is  whit« ;  but  it  soon  darkens,  and  becomes  quite  hard 
and  tough.  If  it  be  opened  carefully,  within  it  may  be  found 
the  pupa,  an  odd-looking,  crab-like  being,  with  the  legs  tightly 
folded  over  the  body.  When  the  time  comes  for  the  assump- 
tion of  the  perfect  state,  it  throws  off  the  pupal  skin,  which  it 
leaves  within  the  puparium,  pushes  off  the  end  of  the  case  in 
which  it  had  resided,  and  emerges  as  a  perfect  insect. 

The  chief  points  in  the  external  anatomy  of  this  insect  are 
given  on  the  same  Woodcut.  Fig.  a  represents  one  of  the 
antenna3  separated  from  the  head.  Fig.  b  is  the  part  of  the 
mouth  containing  the  diverging  horns  which  have  already  been 
mentioned,  and  Fig.  c  represents  one  of  the  fore-legs,  witli  its 
very  powerful  thigh,  and  its  black,  incurved  claws. 

At  Fig.  2  of  the  same  Woodcut  is  seen  the  Swali.ow  Fly 
{Stenopteryx  hirundini8\  so  called  because  it  is  found  almost 
exclusively  on  the  swallow  tribe.  The  generic  name  is  formed 
from  two  Greek  words  signifjdng  *  narrow-winged,'  and  is  very 
appropriate,  as  may  be  seen  by  reference  to  the  illustration. 

Mr.  Kirby  mentions  that  this  Fly  sometimes  attacks  human 
beings : — '  One  found  its  way  into  the  bed  of  the  Kev.  R. 
Sheppard,  where  it  firsts  for  several  nights,  sorely  annoyed  a 
friend  of  his,  and  afterwards  himself,  without  their  suspecting 
the  culprit.  After  a  close  search,  however,  it  was  discovered, 
in  the  form  of  this  Fly,  which,    forsaking  the  nest    of  the 
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swallow,  had  by  some  chance  taken  its  station  between  the 
sheets,  and  thus  glutted  itself  with  the  blood  of  man.' 

Mr.  Sheppard  remarks,  as  a  reason  for  this  dereliction  of 
their  appropriate  food,  that  no  sooner  does  life  depart  from  the 
bird  that  these  Flies  infest,  than  they  immediately  desert  it 
and  take  flight,  alighting  upon  the  first  living  creature  that 
they  meet  with ;  which,  if  it  be  not  a  bird,  they  soon  quit, 
but,  as  it  should  seem  from  the  above  facts,  not  until  they 
have  made  a  trial  how  it  will  suit  them  as  food.' 

The  fore-leg  of  this  insect  is  shown  at  Fig.  d,  the  lip  and 
tongue  at  «,  and  the  antenna  at  /.  These  organs  should  be 
compared  with  those  of  the  previously  described  insects,  as  by 
their  means  identification  becomes  easy. 

The  generic  name  of  the  insect  represented  on  Woodcut 
LXXVIIL  Fig.  1  is  formed  from  two  Greek  words,  signifying 
*  blood-devourer,'  and  is  very  appropriate.  Its  scientific  name 
is  Hcemobora  paUipes.  I  believe  it  is  not  common  enough  to 
have  any  popular  name. 

The  general  colour  of  this  insect  is  shining  greenish-yellow, 
clouded  with  brown.  The  eyes  and  claws  are  black.  Beneath, 
the  thorax  is  boldly  punctured,  and  covered  with  short  and 
strong  hairs,  llie  wings  are  nearly  transparent,  with  yellow 
nervures,  and  slightly  ciliated  on  the  costal  margin.  The 
insect  is  found  in  the  New  Forest,  attacking  indiscriminately 
any  kind  of  quadruped. 

The  points  in  which  this  insect  differs  from  those  which  have 
hitherto  been  described  are  shown  in  the  illustration.  Fig.  a 
gives  the  front  view  of  its  head,  which,  as  will  at  once  be  seen, 
is  very  different  from  that  of  the  other  Hippoboscidae.  Tlie 
wings,  too,  are  very  much  larger  in  proportion,  and  have  a  few 
very  distinct  nerviu"es.  The  antenna  is  feathered,  and  tlie 
fore-leg,  as  shown  at  6,  is  short  and  strong.  The  peculiar  form 
of  the  mentimi,  with  its  array  of  bristles,  is  shown  at  c. 

Tira  second  family  of  this  group,  or  Nycteribiidae,  has  the 
head  very  small  and  set  on  the  back  or  upper  part  of  the 
thorax,  and  it  cannot  be  bent  down  into  a  cavity  of  the  under 
surface  of  the  thorax,  as  is  the  case  with  the  preceding  insect. 
They  are  without  wings,  but  Mr.  Westwood  thinks  that  a  pair 
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of  curious  little  organs,  like  semi-circular  combs,  which  are 
at  the  base  of  the  intermediate  legs,  are  the  representatives  of 
wings.  The  thorax  is  flat,  and  seems  to  be  made  almost 
entirely  of  the  first  joints  of  the  legs,  which  are  very  long  in 
proportion  to  the  size  of  the  body. 

There  is  a  peculiarity  in  the  legs  of  tliese  insects  which  is 
worthy  of  notice.    The  basal  joint  of  the  tarsus,  instead  of 

LXXVIII 
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1.  Hmnobora  pallipcs.  2.  Nycteribift  Latn^iUi. 

6.  Do.,  leg.        c.  Do.,  mentam.        of.  Nycteribia,  leg. 


a.  HcmoborR,  front  view. 
*,  Do.,  bend,  aide  view. 


being  small  and  short,  as  is  usually  the  case,  is  very  long,  and 
in  fact,  though  not  so  thick,  is  quite  as  long  as  the  tibia  itself. 
Indeed,  were  it  separated  from  the  rest  of  the  limb,  it  would  be 
certainly  mistaken  for  the  tibia.  The  claws,  too,  are  so  large 
that  they  remind  the  observer  of  the  sting  of  the  scorpion. 
One  of  the  legs  is  shown  at  Fig.  d  of  Woodcut  LXXVIII. 

On  Woodcut  LXXVIII.  is  shown  the  insect  popularly  called 
the  Bat-Louse,  because  it  is  never  found  except  on  the  bat.  The 
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name,  though,  is  quite  as  inappropriate  as  that  of  the  Wood- 
Louse,  both  words  signifying  creatures  which  belong  to  different 
classes  in  the  animal  kingdom.  Its  colour  is  ochreous  and 
shining.  The  hinder  part  of  the  thorax  is  deeply  waved,  and 
it  is  punctured  beneath,  with  a  channel  down  the  centre.  The 
abdomen  is  ochreous  brown,  and  the  legs  are  covered  with  hair, 
the  tibiflB  being  very  broad  and  flat.  It  is  plentiful  on  the  com- 
mon Bat  (  Vespertilio  murinua),  so  that  there  is  no  difficulty  in 
procuring  this  curious  insect.  If  a  bat  be  killed,  and  taken  into 
the  hand,  the  Nycteribiae  immediately  crawl  from  beneath  the 
hairs  of  the  dead  animal,  and  crowd  upon  the  hand  of  the  holder. 
As  long  as  the  animal  is  alive  they  remain  upon  it,  but  no  sooner 
is  the  life  extinct  than  the  Nycteribise  desert  it,  and  fasten  upon 
the  first  living  being  that  they  can  find,  just  as  has  been  related 
of  the  Bird  Flies.  In  some  mysterious  manner  they  know  at 
once  that  the  life,  which  constitutes  their  home,  has  fled,  and 
they  at  once  desert  the  empty  tenement. 


Our  task  is  now  ended,  and  all  that  remains  is  to  see  how  to 
prepare — or  *  set,'  as  is  the  technical  term — insects  which  are 
taken  as  specimens  for  the  cabinet.  On  Fig.  1  of  the  accom- 
panying illustration,  the  little  black  dot  shows  the  spot  at 
which  the  pin  ought  to  be  inserted  in  all  Beetles  that  are  more 
than  a  quarter  of  an  inch  in  length.  Even  those  of  smaller 
size  can  be  thus  treated,  provided  that  the  entomologist  use 
one  of  the  fine  pins  which  are  employed  for  this  special 
purpose,  and  can  be  obtained  at  any  of  the  naturalists'  shops. 

The  l>e8t  pins  are  gilt,  so  as  to  prevent  them  from  producing 
that  abominable  green  verdigris  which  is  almost  invariably  to 
be  found  springing  from  the  sj)ot  where  the  pin  pierces  the 
insect,  and  which  so  often  covers  and  spoils  the  insect  itself. 
Beetles  of  smaller  size  should  be  set  on  little  strips  of  white 
card-board,  some  transparent  cement  being  used  for  the  purpose. 
In  this  case,  one  specimen  at  least  should  be  set  on  its  back,  so 
as  to  show  the  under  side,  on  which  the  entomologist  often 
finds  the  principal  distinguishing  characteristics.  The  same 
rule  applies  to  Earwigs,  Grasshoppers,  and  their  kin.  It  is 
always  as  well  to  set  one  specimen  with  spread  wings,  when 
those  organs  are  present. 
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Fig.  2  shows  the  place  of  the  pin  in  Butterflies,  Moths,  Bees, 
Flies,  Dragon-flies,  and  their  kin,  and  indeed  in  all  insects 
where  the  wings  are  spread.  Fig.  4  shows  the  manner  in 
which  the  card  bracea  aie  used  for  the  purpose  of  fixing  the 
wings,  and  Fig.  3  sliowa  a  sectioD  of  the  '  setting-board,'  the 
upper  part  being  made  of  cork. 

UUUX. 


.Siifh  ;l  board,  however,  is  rather  a  luxury  than  a  necessity. 
Cutting  a  groove  in  cork  is  a  very  difficult  business,  and  can 
scarcely  be  done  by  any  except  a  professional  cork-cutter, 
whose  instruments  are  specially  made  for  the  purpose,  are  as 
keen-edged  as  razors,  and  are  sharpened  after  every  cut  that  is 
made  with  them.  I  have  found,  for  my  part,  that  it  is  quite 
sufficient  to  fasten  two  strips  of  cork  side  by  side  on  a  piece  of 
soft  wood,  leaving  between  them  a  space  just  sufficient  for  the 
body  of  the  insect. 
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While  the  process  of  drying  is  going  on — a  process  that 
takes  from  one  to  five  weeks,  according  to  the  size  of  the  insect 
— the  boards  must  be  protected  from  dust  and  the  attacks  of 
other  insects.  I  have  always  employed  a  *  setting-box,'  which 
can  be  made  by  any  lad  with  the  least  notion  of  carpentering. 
Take  any  conveniently  sized  box,  with  a  closely  fitting  lid,  cut 
a  large  square  piece  out  of  the  lid,  another  out  of  the  bottom 
of  the  box,  and  supply  their  place  with  wire  gauze.  Turn  the 
box  on  its  side,  so  that  the  lid  opens  like  a  door,  and  nail  strips 
of  wood  on  either  end,  so  that  a  number  of  setting  boards  can 
be  placed  on  them,  like  shelves  in  a  book-case.  Leave  two 
inches  clear  space  between  the  boards.  Such  a  box  is  particu- 
larly Tiseful,  as  it  can  be  shifted  from  place  to  place  at  the  will 
of  the  owner,  and  can  be  ananged  in  any  spot  where  there  is  a 
draught  of  dry  air. 

Care  must  be  taken  not  to  dry  insects  too  rapidly,  as  the 
wings  generally  warp  and  the  body  shrinks.  Provided  that  a 
current  of  dry  air  be  kept  up,  the  process  of  drying  cannot  be 
too  long,  and  above  all  things  the  young  entomologist  should 
avoid  the  fire.  It  is  very  tempting  to  dry  an  insect  by  the  aid 
of  the  fire  in  half  the  time  that  would  be  occupied  by  the 
ordinary  process,  but  such  temptations  must  be  strenuously 
resisted  if  the  collector  wishes  to  have  specimens  worthy  of  his 
cabinet. 

If  an  insect  be  badly  set,  it  can  easily  be  relaxed  by  a  very 
simple  process.  Bury  in  the  ground  a  good  sized  flower- pot, 
and  get  a  flat  stone  that  will  perfectly  cover  it.  Pin  the  insect 
on  a  piece  of  cork,  put  it  into  the  flower-pot,  cover  it  over 
completely,  and  in  two  or  three  days  the  wings  and  legs  will 
be  relaxed,  and  can  be  reset  as  easily  as  if  the  creature  were 
recently  killed.  In  the  British  Museum  there  is  a  neat  con- 
trivance on  the  same  principle.  In  shallow  earthen  vessels 
with  tightly  fitting  covers  a  layer  of  sand  is  placed.  The  sand 
is  kept  damp,  and  when  insects  have  to  be  relaxed,  they  are 
simply  placed  in  the  pan,  which  is  then  covered  and  put 
aside  until  the  dried  limbs  are  sufficiently  moistened. 

I  am  often  asked  to  give  hints  as  to  the  proper  construction 
of  a  cabinet,  and  my  reply  is,  that,  unless  the  entomologist  has 
plenty  of  money,  he  had  better  not  have  a  cabinet  at  all.  A 
good  cabinet  is  a  very  expensive  affair,  and  to  procure  one 
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cheaply  is  out  of  the  question.  A  guinea  per  di*awer  is  the 
invariable  price  of  a  cabinet,  and  it  is  impossible  to  buy  one 
for  less  than  that  sum.  Now,  as  the  British  Beetles  alone  will 
occupy  from  twenty-five  to  thirty  drawers,  and  the  British 
Moths  at  least  the  same  number,  it  is  evident  that  if  the  col- 
lector desires  to  put  up  all  his  insects  in  cabinets,  he  will  not 
see  much  change  out  of  a  hundred  pounds. 

It  is  useless  even  to  look  out  for  second-hand  cabinets,  for 
they  cost  quite  as  much  as  if  they  were  new  ;  and,  indeed,  any 
practical  entomologist  would  much  rather  buy  an  old  cabinet 
than  a  new  one,  because  he  would  be  sure  that  no  part  of  it 
would  warp.  There  are  very  few  joiners  who  know  how  to 
make  an  entomological  cabinet,  and  of  these  few  it  is  almost 
impossible  to  find  one  who  will  not  use  unseasoned  wood  in 
those  places  where  he  thinks  it  will  not  be  seen. 

I  strongly  recommend  the  young  entomologist  not  to  trouble 
himself  about  cabinets,  but  to  purchase  some  ordinary  entomo- 
logic  boxes,  the  cost  of  which  is  comparatively  trifling,  and 
which  are  just  as  efficacious  as  cabinets  in  the  preservation  of 
insects.  It  is  as  well  to  label  them  on  the  back,  so  that  a 
glance  will  tell  the  owner  which  box  he  will  need,  when 
he  comes  to  put  another  insect  in  it.  The  two  first  boxes  in 
my  own  collection  are  thus  labelled : — 

COLEOPTERA  COLEOPTERA 

1.  2. 

CICINDELA    .    .    .    AMARA.  AMARA    .    .    .    HTGROTUS. 

The  best  mode  of  arranging  the  insects  in  the  drawers  or 
boxes  appears  to  a  novice  to  be  a  waste  of  time  and  space,  and 
to  be  considerably  disheartening  to  boot.  Complete  lists,  which 
can  be  purchased  at  the  professional  naturalists,  should  be 
obtained,  cut  up,  and  pinned  or  otherwise  fastened  to  the  floor 
of  the  boxes  in  regular  rows,  a  space  being  left  between  the 
names  for  the  insertion  of  the  insects  when  they  are  obtained. 
Of  course,  the  spaces  needed  will  depend  very  much  on  tlie 
size  of  the  insect,  and  the  best  plan  is  to  leave  room  for  four 
rows  of  insects,  two  or  three  abreast,  according  to  their  size. 
At  first,  the  number  of  blanks  is  quite  appalling,  but  after  a 
while  the  eye  becomes  familiarised  to  them,  and  then  each 
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blank  becomes  a  sort  of  challenge,  calling  upon  the  collector  to 
fill  it  up.  Thus,  a  perpetual  interest  is  taken  in  the  collection, 
and  the  proprietor  regards  it  with  increasing  pride,  as  year  by 
year  the  blanks  become  filled  up,  and  their  places  are  taken  by 
row  upon  row  of  well-set  insects 
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Fam.  Ptikid^,  139 
Gen.  Anpbium,  139 
Sp.       —  striatum,  139 
Gen.  NiptOB,  141 

Gen.  Gibbiom,  141 
Gen.  Mesium,  141 
Sp.       —  wlcatum,  141 


Sec  HETEROMEBA 

Fam.  Blaftidx,  143 

Gen.  Blaps,  143 

Sp.       —  mortisaga,  143 

—  mucronata,  144 
Fam.  DiAPBBiDJB,  145 
Gen.  Diaperis,  145 

Sp.       —  boleii,  145 
Fam.  Tkneiikioxidje.  146 
Gen.  Tenebrio,  146 
Sp.        —  molitor,  146 

—  obscuruf,  146 
Fam.  MRLAia>RTADJE,  146 
Gen.  Orchesia,  147 

Sp.       —  undulata,  147 

—  micans^  148 
Gen.  Melandrj-a,  148 
Sp.        —  carafhiidcs,  1 48 
Fam.  PYRocHRoiD.ii.  148 
Gon.  Pyrochroji,  148 
Sp.        —  cocdn^a,  148 

—  rubfns,  149 
Fam.  MoRDKi.LiD.f5.  160 
Gon.  Anaepis,  1 50 

Sp.        —  rujicol/is,  \hO 
Gon.  Rhipiphonis,  \,i\ 
Sp.        — para(ii>^H<t.  161 
Fam.  Mki.oid.?^,  1,)4 
Gon.  Meloe,  l.')4 
Sp.        —  cicatricosUit.  \'A 

—  rttgnsus.  l.)(» 
Gon.  Stylops,  l.')7 

Sp.        —  mclithe,  Ih"; 
Gen.  Elonchufi,  l.^H 
Sp.        —  trntiiatruis,  l.'>8 
Gen.  Lytti,  158 
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Sp.       —  veskatoria,  158 

Gen.  Sitaris,  169 

Sp.       —  muraliSf  159 


Sec.  BHYNCHOPHOBA 

Sub-Sec.  ORTHOCERI 
Fam.  Bbuchidji,  162 
Gen.  Brochus,  162 
Sp.       —  rufimanuSf  162 

fam.  AlTTHBIBIDA,  163 

Gen.  PlatyrhinuB,  163 
Sp.       —  latiratiris,  163 
Fam.  Attklabidjk,  164 
Gen.  AttelabuB,  164 
Sp.       —  eureulumoideSj  164 
Gen.  Apoderus,  165 
Gen.  Rhynchites,  166 
Sp.       —  BacchuSf  166 
Gen.  Apion,  166 
Sp.       — carduorum,  16S 
Sub-Sec.  GONATOCERI 

Fam.  BRACHTOEBIDiB,  169 

Gen.  Sitones,  169 
Sp.       —  lineaius,  169 
Am.  CutomDM,  170 
Gen.  Cleonus,  170 
Sp.       —  nebuiosus^  170 
Gen.  Molytes,  171 
Sp.       — germanvs,  171 
Gen.  Phytonomus,  172 
Sp.      —  tigrinuSf  172 
Fam.  OnoRHTifCHiDA,  173 
Gen.  Otiorhynchus,  173 
Sp.      —  picipes,  173 

—  auicatu8,  175 

—  ienebricosus,  175 
Fam.  EsiBHiNiBiii,  176 
Gen.  Lizus,  177 

Sp.      —  hioohr^  177 

—  parapfecficus,  1 77 

—  angustatus,  177 
Gen.  Pissodes,  177 

Sp.      —  pinit  177 
Gen.  Anthonomus,  178 
Sp.      —  pomarum^  178 
Gen.  Tychius,  181 
Sp.      —  venustus,  181 
Gen.  Orcheetes,  182 
Sp.       —fagi,lS2 
Faro.  Cbtptobhtitchida, 
183 


Gen.  Ccbliodes,  183 
Sp.       —  ^uercus,  183 
Gen.  Orobites,  184 
Sp.       —  cyaneust  184 
Fam.  Calakdbidjb,  184 
Gen.  Sitophilus,  184 
Sp.       —  oryia^  184 

—  granarius,  184 
Fam.  Htlbsikidjb,  186 
Gen.  HylesinuB,  186 
Sp.       —  crefuUus,lS6 
Gen.  Scolytus,  186 
Sp.       —  destructor,  186 
Gen.  Tomicus,  190 
Sp.       —  tgpographicus,  190 


Sec.  L0NGIC0RNE3 

Fam.  Pbionidje,  102 
Gen.  Prionus,  192 
Sp.       —  cariarius,  192 
Fam.  Cbbambtcid^,  193 
Gen.  Aromia,  193 
Sp.      —  maschata,  193 
Gen.  Callidium,  195 
Sp.       —  vioiaceunif  195 
Gen.  Clytus,  196 
Sp.       —  arietis,  196 
Gen.  Gracilia,  197 
Sp.      —  pygynaa,  197 
Fam.  Lamiad^,  198 
Gen.  Astinomus,  198 
Sp.       —  (BdilU,  198 
Gen.  Pogonocerus,  200 
Sp.       —  piloaus,  200 
Fam.  Leptctbida,  200 
Gen.  Rhagium,  200 
Sp.       —  inquisitor,  200 

—  hifasciatum,  201 
Gen.  Strangalia,  202 
Sp.       —  armatOf  202 


Sec.  EUPODA 

Fam.  DoNACiAD-s,  203 

Gen.  Donacia,  203 

Sp.      —  mengantkidis,  203 

—  nymphaoides,  206 

—  typha,  205 

—  latifolia,  205 


Sp.      —  sagittaria,  206 
Fam.  Cbiocbbidjb,  206 
Gen.  Crioceris,  205 
Sp.       —  merdigera,  205 

—  asparagi,  206 
Fam.  Cbyptockphalidjb,  206 
Gen.  Cpyptocephalus,  206 
Sp.       —  coryii,  206 

Fam.  Chbtsomelidjb,  208 
Gen.  Timarcha,  208 
Sp.       —  UBVigata,  208 

—  coriaoea,  208 
Gen.  Chrysomela,  209 
Sp.       —  Btaphylea,  209 
Gen.  Prasocuris,  209 

Sp.      —  heccabungttf  209 
Fam.  Halticidjb,  210 
Gen.  Phyllotreta,  211 
Sp.      —  hras8k€B,  211 
Gen.  Phylliodes,  213 
Sp.       —  hyoscyami,  213 
Fam.  Cassidiidjb,  213 
Gen.  Cassida,  214 
Sp.       —  viridi8,  214 

—  murrcea,  214 


Sec.  PSEUDOTRIMERA 

Fam.  Ebottlida,  215 
Gen.  Triplax,  215 
Sp.      —  russica,  215 
Gen.  Engis,  215 
Fam.  CocciNELLiD^,  216 
Gen.  Coccinella,  217 
Sp.      —  ocellata,  217 

—  septempunctata, 

217 

—  bipunctata^  218 
Fam.  ENDOMTCHiDiB,  219 
Gen.  Lycoperdina,  219 
Sp.       —  bovista,  219 
Fam.  Tbichoptebidjb,  220 
Gen.  Trichopteryz,  220 
Sp.       —  atomaria,  220 
Fam.  PsELAPHiDiB,  221 
Sub-fam.  Pselaphine,  221 
Gen.  Pselaphus,  221 

Sp.      —  Heim,  221 

—  DresdenensiSt  221 
Sub-fam.  Clavigerina,  222 
Gen.  Clayiser,  222 

Sp.      —  foveolatus,  222 


Fam.  FoBFicuLiD^,  226 

Gen.  Forficula,  226 

Sp.      —  auricularia,  226 


Obdbb,  DERMAPTERA. 


Gen.  Labia,  228 
Sp.      -—  minor,  228 


Gen.  Labidura,  230 
Sp.      —  gigantea,  230 


654 


SYSTEMATIC  INDEX. 


Obdeb,  OETHQPTERA- 


Sec  CUR80RIA 

Fam.  BiATTiDiB,  236 

Oen.  Blatta,  236 

Sp.      —  orientalis,  236 

—  ffermanica,  239 

—  ericetorumt  240 


Sec  aALTATORIA 

Fam.  AcKETTDX,  240 

Gen.  Acheta,  241 

Sp.      —  domestiea^  241 

—  eaji^pestrU^  243 

—  aylvestris,  245 
Gen.  Giyllotalpa,  245 
Sp.      —  vulgaris,  245 
Fam.  GRTLUDiB,  247 
Gen.  Acrida,  247 


op.      —  wrtauntna^  z\i 
Ghsn.  Meoonema*  249 
Sp.      —  tuna,  249 
Gen.  Deetieofl,  250 
Sp.      —  grUeuSt  250 
Gen.  Thamnotrizon»  261 
Sp.      —  cinereuM,  251 
Fam.  LoccsTiDJB,  251 
G^n.  PachytyloB,  251 
Sp.      —  migratorius,  251 


Fam.  Thrtpxdjb,  259 


Orbeb,  THYSANOPTERA. 

I  Gen.  Phlffiothrips,  259  |  Sp.      —  eoriacea,  259 


Ordeb,  NEUROPTERA. 


Fam.  Pkrlida,  263 
Gen.  Perla,  263 
Sp.      —  marginata,  263 
•  —  grandist  265 

—  oephalctes,  265 

—  hicaudata,  266 
Gen.  ChloToperla,  266 
Sp.       —  viridis,  266 
Fam.  Efkemebid^b,  266 
Gen.  Ephemera,  266 
Sp.       —  vufgata,  266 
Fam.  LiDELLULinjF.,  269 
Sub-fam.Libellulidos,269 


I  Gen.  ^shna,  273 
Sp.      —  grandis,  273 
Gen.  Libellala,  275 
Sp.       —  depressa,  275 
Gen.  Cordulegaster,  276 
Sp.      —  annulaius,  276 
Sub-fam.  Agrionides,  277 
Gen.  Calopteryx,  277 
Sp.      —  Virgo,  277 
Qen.  Agrion,  277 
Sp.       —  minium,  277 
Fam.  Raphidiid.i?.  278 


Gen.  Rhaphidia,  278 
Sp.      —  ophiopsis,  278 
Fam.  HsMKROBiin^  279 
Gen.  ChrjBopa,  279 
Sp.      —  tfwgaris,  279 
Gen.  Osmjlus,  281 
Sp.       —  chrgaops,  281 
Fam.  Pakorpidjb,  282 
Gen.  Panorpa,  282 
Sp.       —  cxtmmunis,  282 
Gen.  Borons,  282 
Sp.       —  hgrma/is,  282 


Fam.  PHRTGANn).i2,  288 
Gen.  Phryganea,  288 
Sp.       —  grandis,  288 

—  miner,  291 

—  rhomhica,  289 

—  Innaris,  289 


Order,  TRICIIOPTERA. 


Sp.  .    —  fusca,  289 
Gen.  Sericostoraa.  289 
Sp.       —  viuUigvttatnm,  289 
Gen.  HydropByclie,  290 
Sp.       —  vuwuUconns,  290 


Sp.       —  9enex,  290 
Gen.  Limnephilus,  292 
Sp.       —  eirgans,  292 
Gen.  I/^ptxx'enis,  292 
Sp.       —  ochracevs,  292 


Order,  HYiMENOPTERA. 


Sec.  TEREDUANTIA 


Sub-See.  PHYTOPKAGA 
Fam.  Tenthhkdinid.'r,  297 
Gon.  Cimbex,  299 
Sp.       —  lutea,  299 
Gen.  Trichiosoma,  300 
Sp.       —  lifcornm,  300 
Gen.  Hvlotoma,  302 


Sp.       —  rosa,  302 

Gen.  Schizoeerus,  303 

Sp.       —  pallipfs,  303 

Qen.  Athalia,  303 

Sp.       —  sninarum,  303 

Gen.  Solandria,  307 

Gen.  Allantns,  307 

Sp.       —  scrophi(Jari(f,  307 

Gen.  Cra»8us,  308 


Sp.       —         a^pfnifrtcuUs, 

308 
Gen.  Tenthrrdo,  308 
Sp.       —  ^onntuji,  ;i()8 
Gen.  N^'matus,  309 
Sp.       —  gro&stu/trriff,  3u«) 
Gon.  Lophyrus,  309 
Sp.       —  pini,  309 
Gen.  Lyda,  311 
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Aarlarum,  311 
uxmaiDJE,  311 
9eenis,  312 
'juveMcus,  312 

-  aigas,  313 

.  ENTOMOPHAGA 

PieUI.IFBRA,  315 
JIIPUDJB,  315 

nips,  816 

-  KoOan,  316 

'AKODM,  318 

tarmuuojnDJR,  320 
nemnoD,  320 

-  fToUu8t  320 

-  enuwrius^  321 
fjAum,  321 

-  rtUilator,  322 
igOB,  322 

-  airopos,  322 
rptns,  322 

•  migrator y  322 
»inachas,  323 

•  gonatua,  323 

-  f<uciaiw,  323 
ipla,  323 

-  instigator,  323 
fssa,  324 

•  persuasoria,  324 
)lonu8f  325 

•  oculator,  325 
TOgaster,  325 

•  glomerattuf,  325 

•  alveariiu,  327 
ALCIDICiR,  328 

onymus,  328 

•  maculipmnis,  328 

OCTOTRTJPlDiE,  329 

eas,  329 

«^.ff/u>r,  329 
mar,  329 

•  pulchdlus,  329 

ITBTTLIFBBA,  330 
BTSIBIDJB,  330 

ysiff,  331 
ignita,  331 
bideniafa,  332 
negfecta,  332 


Sec  HETEROGTNA 

Tribe,  AcuLBATA,  335 
Fftm.  FoBmcmA,  335 
Gen.  Formica,  836 
Sp.      —  ni/b,  836 

—  ftdiginosot  389 
^  mnguinea,  340 

Gen.  Myrmiea,  340 
Sp.      —  Imvinodes^  340 

—  nitidtda,  340 
Fam.  MatUUde,  340 
Gen.  Mutilla,  341 

Sp.       —  Ewropda,  341 
Tribe,  Fo  8  so  BBS,  341 
Fam.  PoMFiLiD^  341 
Gen.  Pompilus,  341 
Sp.       —  fuscus,  34 1 
Fam.  Labbidjb,  343 
Gen.  Astata,  343 
Sp.       —  boopsj  343 
Fam.  Nyssonid^,  344 
Gen.  Mellinus,  344 
Sp.       —  artfensiSf  344 
Fam.  Cbabrokid^,  345 
Gen.  Crabro,  345 
Sp.     —  quadrimacu^attts,  345 
Fam.  Philanthida,  346 
Gen.  Ccrcoris,  346 
Sp.      —  arvenfis,  346 


Sec.  DIPLOPTERA 

Fam.  EuMBNiD^,  348 
Gen.  Eumenes,  348 
Sp.      —  coarctaia,  348 
Gen.  Odynerus,  350 
Sp.      —  lavipeSj  350 

—  melanoccphaluSy 

350 

—  quadraitts,  350 
Fam.  Vespidje,  350 
Gen.  Vespa,  351 

Sp.       —  vulgaris,  351 

—  germanica,  353 

—  arborea,  353 


Sp.       —  N&negica,  353 
—  eranrOf  354 


Sec  jyTHOPHlLA 

Fam.  Akdbkkidjs,  355 

Gen.  Halictos,  355 

Sp.      —  rubieHndus,  355 

—  mimuiissimusy  356 
Gen.  Andrena,  357 

Sp.      —  oonvexiusctda,  357 

—  nitida,  357 

—  IHmmerana,  357 

—  ptftpes,  358 
Gen.  Cilissa,  358 

Sp.      —  hamorrhoidalis,  358 

G^n.  Dasjpoda,  358 

Sp.      —  hirtipes,  358 

Fam.  Apidjb,  359 

Gen.  Nomnda,  359 

Sp.      —  n^fioomis,  359 

Gen.  Coelioxjs,  361 

Sp.      —  simplex,  361 

Gen.  Melecta,  362 

Sp.      —  armata^  362 

Gen.  Osmia,  363 

Sp.      —  ri^a,  363 

—  bkolor,  363 

—  leucomelana,  364 

—  fulviventrif,  364 

—  parittana,  364 
Gen.  Megaehile,  365 

Sp.      —  centuncularis,  365 

Gen.  Anthidium,  365 

Sp.      —  manicatum^  365 

Gen.  Eucera,  367 

Sp.       —  longicomia,  367 

Gen.  Bombus,  369 

Sp.      —  muscorum,  369 

—  lucorum,  371 

—  lapidariuSf  372 
Gen.  Apathns,  373 

Sp.      —  veetalis,  373 

—  barhaUlluSf  374 
Gen.  Apis,  375 

Sp.      —  mellifiea,  375 


Ordeb,  LEPIDOPTERA. 


HOPALOCERA 

>iLioinD;E,  386 
ilio,  386 

machaon,  386 
BTD/B,  389 
is,  390 

brassictp,  390 

crattsgi,  391 

rapa,  391 


Sp.       —  napi,  392 

—  Daplidica,  392 
Gen.  Loucophasia,  392 
Sp.      —  sinapis,  392 
Gen.  Anthocharis,  392 
Sp.      —  cardamines,  392 
Gen.  Gonepteiyx,  393 
Sp.       —  rhamni,  393 
Gen.  Colias,  393 
Sp.      —  edusa,  393 


Fam.  Vambsbidjb,  394 
Gen.  Argjrnnis,  395 
Sp.      —  aglaiOt  395 
Gen.  Vanessa,  396 
Sp.      —  antiopa,  396 

—  C.  aloum,  397 

—  polychloros,  398 

—  urtica,  399 

—  atalanta,  399 

—  eardui,  401 


J 
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Sp.       —  /o,  403 
Gen.  Apaturn,  403 
Sp.      —  /m,  403 
ifam.  Sattrida,  406 
Gen.  Arge,  406 
Sp.      —  Galaihea,  406 
Gen.  Ercbia,  407 
Sp.      —  hlandina,  407 
Gen.  Satyrus,  407 
Sp.      —  Egeria,  407 

—  Megara,  407 

—  Semele,  407 

—  JanirOt  407 

—  Hyperanthu8,  407 
Fara.  Ltckxidjb,  408 
Gen.  Polyommatus,  409 
Sp.      —  dispar^  409 

—  Aaonitt  410 
Gen.  Hesperia,  411 
Sp.      —  paniaeus,  411 

—  malva,  411 


Sec.  HETEBOCERA. 

Tribe,  Noctubni,  412 
Fam.  Spuinoida,  412 
Gen.  Acherontia,  413 
Sp.       —  AtropoSf  413 
Gen.  Deilephila,  417 
Sp.      —  euphorbia t  417 
Gen.  Smerinthus,  419 
Sp.       —  ocellatus,  419 
—*  populif  419 

—  iilia,  420 
Gen.  Sphinx,  421 

Sp.       —  convolvuli,  421 

—  iiguftri,  421 
Gen.  ChoBrocampa,  422 
Sp.       —  elpenor,  422 
Gon.  Macrc^lossa,  422 
Sp.       —  steilatanim,  422 

—  hombvliformU,  425 

—  fuci/ormiSy  425 
Fam.  Srsiad^,  426 
Gen.  Sesia,  426 

Sp.       —  apiformis,  426 

—  tipultformiSf  427 
Faro.  Zeuzrrida,  427 
Gen.  Zouzera,  428 

Sp.      —  ascttii,  428 
Gen.  Cossus,  430 
Sp.       —  ligniperda^  430 
Fam.  Ztgxntda,  433 
Gon.  Anthrocera,  433 
Sp.       —  JUipendul<r,  433 

—  Mino»,  434 
Fam.  EucHKLTDA,  435 
Gen.  Callimorpha,     or     Eu- 

chelia,  435 
Sp.       —  Jacobea,  435 


Gen.  Deiopeia,  436  I 

Sp.       —  pulehella,  436 

Gen.  Callimorpha,  437 

Sp.      —  Dominula,  437 

Fam.  Chslokida,  437 

Gen.  Chelonia,  437 

Sp.      —  eaja,  437 

Gen.  Liparis,  438 

Sp.       —  numacha,  438 

Gen.  Orgyia,  439 

Sp.      —  antique,  439 

Gen.  Bombyx,  441 

Sp.       —  quercuSf  441 

Gen.  Gastropacha,  442 

Sp.       —  quercifolia^  442 

Gen.  Satnmia,  444 

Sp.       —  Carpini,  444 

Tribe,  Gbombtbjb,  446 

Fam.  Ubaptebtdjb,  447 

Gen,  Urapteryx,  447 

Sp.      —  aambucata^  447 

Fam.  Ennomidjb,  448 

Gen.  Romia,  448 

Sp.      —  crat^ata,  448 

Gen.  Amphydasis,  449 

Sp.       —  prodromaria^  449 

Gen.  Geometra,  450 

Sp.      —  papilionaria^  450 

Gen.  Abraxas,  450 

Sp.      —  ffrossulariata^  450 

Fam.  HiBEBNiDiB,  452 

Gen.  Hibemia,  452 

Sp.       —  defoliaria,  452 

Fam.  FiDONiDiE,  454 

Gen.  Scodiona,  454 

Sp.       —  hdgiaria,  454 

Gen.  Choimatobia,  454 

Sp.       —  brumata,  454 

Gen.  Oporabia,  457 

Sp.       —  dilataia,  457 

Gen.  Melanthia,  457 

Sp.       —  (dbiciUata,  457 

Gen.  Melanippe,  457 

Sp.       —  hasiata,  457 

—  montana,  458 
Gon.  Anticlea,  458 

Sp.       —  sinuaia,  458 

—  ruhidata,  459 

—  badiaia,  459 
Gen.  Scotosia,  460 
Sp.       —  certata,  460 
Gen.  Cidaria,  460 

Sp.       —  sagittata,  460 

Fam.  EuBOLiD^,  461 

G^n.  Chesias,  461 

Sp.       —  spartiata^  461 

Gen.  Tanagra,  462 

Sp.       —  chctrophyliata,  462 

Tribe.PSRUDO-BOMBYCRS, 

463 
Fam.  DiCBANURiDA,  463 


Gen.  Dicraniira,  463 
Sp.      —  mnula,  463 

—  furctUa,  466 
Gen.  Stauropos,  468 
Sp.       —  fagi,  468 
Gen.  Pygsera,  468 
Sp.      —  buoepJkala,  468 
Fam.  NoTODOirriD^  470 
Gen.  Notodonta,  470 
Sp.      —  dromedarius,  470 
Tribe,  Noctujb,  471 
Fam.  TuiFiDiB,  473 
Gen.  Thyatira,  473 
Sp.      —  baits,  473 
fam.  BoMBTaooiDJE,  474 
Gen.  Diphthera,  474 
Sp.       —  Orion,  474 
Fam.  Lrucaxidjb,  475 
Gen.  Lencania,  475 
Sp.      —  turca,  476 
Gen.  Mamestra,  476 
Sp.      —  brassicm^  476 
Fam.  NocTUTDJB,  477 
Gon.  Agrotis,  477 
Sp.      —  segetum,  477 
Gen.  Tryphena,  478 
Sp.      —  jantkma,  478 

—  pronuha,  479 
Fam.  Orthosidx,  481 
Gen.  Xanthia,  481 

Sp.       —  nlago,  481 
Fam.  Hadrnida,  481 
Gen.  Phlogophora,  481 
Sp.       —  meticuIoM^  481 
Fam.  QuADRiFiDJB,  482 
Gen.  Plusia,  482 
Sp.       —^  ckrysiti^,  482 

—  gamina,  483 

—  wUchrina,  483 

—  bractea,  483 
Fam.  GoNOPTBRiD.«,  484 
Gen.  Gonopteryx,  484 
Sp.       —  iibatrijt,  484 
Fam.  Catocaud^,  485 
Gon.  Catocala,  485 

Sp.       —  nupta,  485 

—  promissa,  486 

—  jraxinif  486 


Sec.  DELTOIDES 

Fam.  Htprnid.i?,  488 
Gen.  Ilypena,  488 
Sp.       —  rostralU,  488 

—  proboscidaiif,  488 

—  crassaNs,  488 


Sec.  PYRALIDES 

Fam.  PlLVRBXTLRNT.^?,  489 

Gon.  PjTalis,  490 
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rtnaliSt  490 
wcifMliSt  490 
1,490 

iguinalis,  490 
B,49l 
lia,  491 
UMnaeulaliSt  491 

tCAXFlDMy  492 

lunpa,  492 
iffualia,  402 
2B,  494 
494 

ticalis,  49^. 
8,496 

ctiealis,  490 
i(rto/i>,  496 
JB,  496 
»ryx,  496 
bridalisy  490 

AMBITES 

mm,  497 
IS,  497 
melliat,  497 
^,  498 
198 

ragmitellHS,  498 
bius,  499 
lanttUus,  499 
>;e,  500 
&,  500 
•e^rt,  500 
502 

riella,  502 
I,  502 
we//ii,  502 

^R  TRICES 

9JB,  503 
504 


Sp.       —  fraxinava,  504 

—  quercatM,  504 
Fam.  ToRTBiciD^,  504 
Gen.  Tortrix,  504 

Sp.       —  sorbiana,  504 

—  viridaiMj  505 

—  costann,  506 
Gen.  Peronea,  505 

Sp.       —  cristana,  505 
Gen.  Teras,  506 
Sp.       —  candanOy  506 
Gen.  Dictyopterjnc,  507 
Sp.       —      Bergmanv.ianay 

507 
Gen.  Cnephasia,  508 
Sp.        —      octomaciiJanaf 

508 
Fam.  Spilonotid-B,  608 
Gen.  Spilonota,  608 
Sp.       —  rohorana,  508 

—  ocdfana,  509 
Fam.  Grafholithiba,  509 
Gen.  Carpocapsa,  509 

Sp.       —  pomonana,  509 
Gen.  Ephippiphora,  512 
Sp.      —  scutulana,  512 

—  fctnella,  513 
Gen.  Semasia,  513 

Sp.      —  Wtgherana,  513 
Fam.  CocHTLn)*,  513 
Gen.  Xanthosetia,  513 
Sp.       —  zoegana,  513 


Sec.  TINEJE 

Fam.  Gklkchtdje,  515 
Gen.  Depressaria,  515 
Sp.       —  nfrvosdln,  515 
Fam.  HTP()No»rEUTiT>-«.  516 
Gen.  Hyponomeuta,  516 


Sp,      —  padella,h\(i 
Fam.  TiinnDJB,  518 
Gen.  Adela,  518 
Sp.       —  de  Geerdla,  518 
Fam.  GBAaiXAJtiD^,  519 
Gen.  Gracillaria,  519 
Sp.      —  syringef/a,  619 
Fam.  CoLBOPHOBiDJB,  520 
Gen.  Coleophora,  520 
Sp.      —  Aipennellaj  520 

—  paliiaieila,  521 

—  therineVa,  522 

—  eumteipenneilaj522 

—  cofupicttella,  522 
Fam.  Elachistid^,  522 
Gen.  Tischeria,  522 

Sp.      —  eomplaneUa^  523 
Fam.  LmiocoLLKTiD*,  523 
Gen.  Lithocolletes,  523 
Sp.       —  coryMU^  523 
Fam.  Nbpttculid^,  525 
Gen.  Nepticnla,  625 
Sp.      —  aurfUa,  525 

—  pfagicoUUa,  527 

—  argeniipedella,  527 

—  acetosmot  527 


Sec.  PTEROPHORl 

Fam.  Ptehophorida,  527 
Gen.  Agdistes,  528 
Sp.       —  Bennetn,  528 
Gen.  Pterophonis,  628 
Sp.       —  pfntadactylus,  528 

—  rhodadnctylus,  529 

—  ptrrodacfi/lus,  529 
Fam.  ALrciTiD-K,  629 
Gen.  Alucita.  529 

Sp.       —  pdydactt/laf  529 


Order,  HOMOPTERA. 


RIMERA 

nx,  534 
534 

7/iCfl,  534 
»IDJE,  536 

Sp. 

Gen. 

Sp. 

Gen. 

Sp. 

—  sangtnnolcnfat  539 
Ptyelus,  540 

—  bi/afciafjfs,  540 
Aphrophora,  541 

—  spumaria,  5U 

ns.  537 

fiutus,  537 
538 

Sec  DIMERA 

rita,  h^ 

Fam 

APHm>E,  542 

lora,  539 

Gen. 

Aphis,  542 

Sp.  —  alia,  542 
(>en  Eriosoma,  547 
Sp.       —  aphiSf  548 


Sec.  MONOMER  A 

Fam.  CoocTDJE,  549 
Gen.  Coccus,  549 


U  U 


i 
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8ec,  AUBOCORISA 


Fam.  CtdkidjK,  557 
Gen.  Sehirus,  557 
Sp.      —  dubius,  557 
Fam.  Asopm£,  557 
Gen.  Asopus,  557 
Sp.       —  luridus,  557 
Fam.  CoRBiD^  559 
Gon.  Verlusia,  559 
Sp.       —  rhombea^  559 
Gen.  Coreus,  559 
Sp.       —  hirticamiSf  659 
God.  Stonooepbalus,  560 
Sp.       —  a^Uis,  560 
Fam.  CjBciOBKiNA,  5G0 
Gen.  Pyirhocoris,  560 
Sp.       —  apterus,  560 
Fam.  Bebttida,  562 
Gen.  Neides,  562 
Sp.       —  depresJtvs,  562 
Fam.      Rhyparochromida, 

562 
Gen.  RhyparochromuB,  562 


Sp.       —  dilxitatiUy  562 
Fam.  HsyssTARiD^,  563 
Gen.  HenestaiiR,  563 
Sp.       —  laiiceps,  563 
Fam.  PHYTOCORID2K,  564 
Gen.  Phytocoris,  564 
Sp.       —  tilia,  664 
Fam.  iDOLocoRiDiB,  665 
Gen.  Systellonotus,  565 
Sp.       —  triguttatuSj  565 
I'am.  Capsida£,  566 
Gen.  OrthocephaluH,  566 
Sp.       —  hirtus,  666 
Fam.  AcAirrHiin^,  567 
Gen.  Acanthia,  567 
Sp.       —  iectuiaria,  567 
Fam.  Rkduviida,  673 
Gen.  ReduviuSt  573 
Sp.       —  personatuSy  673 
Gen.  Coranus,  574 
Sp.      —  mbapteriMf  574 
Fam.  Htdbombtridje,  576 
Gen.  Hydrometra,  677 
Sp.      —  gibbifera,  677 


Sp. 

—  argentatay  677 

Fam 

.  Haxticocorid.Iw  578 

Gen. 

Halticocoris,  578 

Sp. 

—  lutHcdlu,  578 

—  paUidicorms,  578 

Fam 

.  SCUTELIABID^  578 

Gen. 

Pentatoma,  678 

Sp. 

—  disnmiUt  678 

Sec.  HyjDROCORI&i 

Fam 

.  NOTONECTID^,  581 

Gen. 

Notonecta,  682 

Sp. 

—  glavca,  582 

Gen. 

Corixii,  584 

Sp. 

—  Geoffroifi,  581 

Fam 

.  Nrpid^  585 

Gen. 

Nepa,  585 

Sp. 

—  cinata,  585 

Gen. 

Ranatra,  586 

Sp. 

—  linearis,  586 

Gen. 

Naucoris,  586 

Sp. 

—  cimicoidts,  58G 

Fam.  PuLiciDJE,  591 

Sp. 


Order,  APHANIPTERA. 


I  Gen.  Pulex,  595 
irritans,  595  | 


I  Sp.  —  falpa,  595 
Sp.  —  penetrans,  595 


Ordek,  DIPTERA. 


Sec.  CEPHALOTA 

Tribe,  Nemocera,  600 

Fam.  CuLiaD*,  601 

Gen.  Culex,  601 

Sp.       —  pipiens,  601 

Fam.  TiPULiD-K,  607 

Gen.  Tipula,  607 

Sp.       —  langicomis,  607 

Gen.  Chironomus,  607 

Tribe,  Brachocera,  611 

StirpS,  NoTACANTBAf  611 

Fam.  Stratiomyd^  611 
Gen.  Stratiomys,  611 
Sp.       —  /urcata,  611 

—  chameleon,  612 
Stirps,  Tanystoua,  614 
Fiim.  Tabanid^,  614 
Gon.  Tabanus,  614 
Sp.       —  bovinM,  614 
Fam.  BoMDTLiDA,  616 


Gen. 

Bombylius,  616 

Fam 

.  CoNOPiD^  626 

Sp. 

—  medius,  616 

Gen. 

Conops.  626 

Fam 

.  AsiUD^,  616 

Sp. 

—  viiticuhtriJt,  C'20 

Gon. 

Asilus,  617 

—  flaiijxs.  627 

Sp. 

—  crahrmaformisfiM 

—  ruji}>es,  627 

Stirps,  Athhhickra,  617 

—  macnK'ephulut,  «.>-' 

Fam 

.  Syrphidai,  617 

Fam 

.  MrsciD^,  G27 

Gen. 

Eristali.s  617 

Gen. 

Tachina,  628 

Sp. 

—  ttnax,  617 

Sp. 

—  fcTox,  G2S 

Gen. 

Merodon,  620 

—  groitsii,  62S 

Sp. 

—  clawpcs,  620 

Gen. 

Anthomyia,  G29 

Gen. 

Volncella,  622 

Sp. 

—  laniana,  G29 

Sp. 

—  jH-Nucens,  622 

—  ceparuirt,  630 

—  plumata,  623 
Sypphus,  623 

—  lactuctp,  63t) 

Gen. 

—  hrassiite,  G-iU 

Sp. 

—  lucoruin,  623 

Gen. 

Musca,  631 

A 

—  pyrastri,  621 

Sp. 

—  domesfictu  63 1 

—  balteatuSy  625 

—  vomtfona,  G'U' 

—  decor  us,  625 

—  camaria,  632 

—  t<Bniatu8,  625 

Gen. 

Scatophaga,  633 

—  iopiariuSf  625 

Sp. 

—  stercitraria,  63»* 
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Sp.      —  8cyhdlariay  634 

Gkn.  Phora,  634 

Sp.       —  ahdominaliSf  634 

—  dauci,  635 
Fam.  (EsTBiDA,  635 
Qea,  Oasterophilus,  636 
Sp.      —  equi,  636 
Gen.  (Estrus,  637 

Sp.      —  bovis,  637 

—  otw,  687 


Sec.  THORACOCEPHALA 

Fam.  HiPPOBosciDiB,  638 
Gen.  MelophaguB,  638 
Sp.       —  ovinus^  638 
Gen.  Omithomyia,  640 
Sp.       —  frinffiUaria,  640 

—  avicularia^  640 
Gen.  Hippobosca,  641 


Sp.      —  equina,  641 
Gen.  Stenopteryx,  642 
Sp.       .~  hirundinis,  642 
Gen.  Hsemobora,  643 
Sp.      -~  paUipeSy  643 
Fam,  Ntcteribiiba,  643 
Gen.  Nycteribia,  644 
Sp.      —  LairtfUii,  644 


UF  2 
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ABR 

ABBAXAS,  450 
Acanthia,  567,  572 
Acanthiids,  567 
Acherontia,  322,  413 
Acheta,  241 
Achetide,  240 
Achzoia,  502 
AcUiiiB,  271 
Aerida,  247 
Acoleata,  297,  335 
Adactyla,  528 
Adela,  518 
Adephaga,  14 
JEpTS,  49 
fshna,  273 

Afternoon  Tortrix  Moth.  507 
AgaboB,  60 
Agathidium,  96 
Agdistes,  628 
Agelena,  323 
Aglo88a,490 
Agrilus,  128 
Agrion,  277 
Agrionidea,  275,  277 
Agriotypna,  492 
A^tis,  477 
Air  Bug,  556 
.Aleochaia,  69 
Aleocharids,  67 
Allantna,  307 
Alncita,  529 
Amara,  47 

American  Blight,  548 
Amph^dasis,  449 
Axu^ia,  150 
Anatomy  of  Beetle,  9 
AnchomenuB,  43 
Andrena,  857 
Andrenidae,  355 
Andrenoides,  359 
Angle-flhades  Moth,  481 
Anuoptera,  266 
Aniaotoma,  96 
Anisotomidae,  96 
Anobium,  139 
Anommatiuf,  101 


ANT 

AntB,  295,  335 
^  Black,  389 

—  Hill,  336 

—  Horse,  336 

—  Lions,  280 

—  Red,  340 

—  Social,  335 

—  Solitary,  340 

—  Wood,  336 

—  Yellow,  340 
Antelope  Beetle,  125 
Anthocharis,  392 
Anthomyia,  630 
AnthonomuB,  178 
Anthophila,  355 
Anthophora,  363 
Anthnbids,  163 
Anthrocera,  433 
Antidea,  458 
Apathus,  373 
Apatms,  403 
Aphaniptera,  589 
Aphids,  542 
Aphis,  542 
Aphodiids,  121 
Aphodius,  121 
Aphrophora,  541 
Apids,  359 
Apion,  166 

Apis,  375 
Apoderus,  164 
Apple  Beetle,  178 

—  Weevil,  178 
Apricot  Beetle,  175 

—  Weevil,  175 
Arctia,  437 
Arge,  406 

Argent    and    Sable    Moth, 

457 
Aigynnis,  395 
Aricia,  629 
Armed  Beetle«  202 
Aromia,  193 
AsiUds,  616 
Afiilus,  617 
Asopidse^  557 


BEE 

Asopus,  559 
Asparagus  Beetle,  206 
Astata,  343 
Astinomus,  198 
Atalanta,  400 
Atemeles,  70 
Athalia,  303 
Attelabus,  164 
Aurocorisa,  556,  578 


BACK-SWIMMEB   Bugs, 
581 
Bacon  Beetle,  104 
Baker  Fly,  632 
Balaninus,  180 
Banded  Pill  Beetle,  106 
Banded  Snout-Moth,  488 
Bat-Lous«^,  644 
Bearded-horn  Beetle,  200 
Beautiful  Carpet  Moth,  457 

—  China  Mark  Moth,  493 

—  Golden-Y  Moth,  483 

—  Snout-Moth,  488 
Bed  Bug,  556,  567 
Bee,  295,  359 

—  Carder,  369 

—  Cuckoo,  360 

—  Domesticated,  368 

—  Dumble,  368 

—  Hive,  375 

—  Hoop-shaver,  365 

—  Humble,  368 

—  Hummel,  368 

—  Kentish,  358 

—  Leaf-cutter,  361,  365 

—  Meadow,  369 

—  Naked,  359 

—  Social,  348,  368 

—  Solitary,  348,  355,  360 

—  Stone  Humble,  372 

—  Wasp,  359 

—  WUd,  368 

—  Wood  Humble,  371 
Beech-hopper  Beetle,  182 
Beoch-hopper  Weevil,  182 
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Beetle,  6 

—  Antelope,  126 

—  Apple,  178 

—  Apricot,  176 

—  Armed,  202 

—  Asparagus,  206 

—  Bacon,  104 

—  Banded-Pill,  100 

—  Bearded-horn,  200 

—  Beech-hopper,  182 

—  Black,  238 

—  Black  Water,  108 

—  Bladder-nut,  209 

—  Blind,  102 

—  Blister,  168 

—  Bloody-nose,  208 

—  Bombardier,  23 

—  Bracken  clock,  114 

—  Burying,  87 

—  Cardinal,  148 

—  Cellar,  143 

—  Chafer,  112 

—  Churchyard,  143 

—  Click,  127 

—  Club-bearer,  222 

—  Coch-y-Bondhu,  114 

—  Cockchafer,  116 

—  Cockerbundy,  114 

—  Cocktail,  66' 

—  Com,  184 

—  Death-Watch,  141 

—  Devil's  Coach-horse,  77 

—  Dor,  118 

—  Drummer,  141 

—  DumbleDor,  118 

—  Eyt'd  Ladybird,  217 

—  False  Throe-jointed,  215 

—  Flour,  140 

—  Flower-dweller,  178 

—  Flying  Watchman,  118 

—  Four-horn,  8o 

—  F'our-wpot  Mimic,  07 

—  Garden,  31 

—  Glow-wonn,  133 

—  Golden-applo,  208 

—  Gi*ain  Lover,  184 

—  Gn^oved,  175,  346 

—  Ground,  31 

—  Hiddon-hcad,  206 
--  ITiddon-suout,  183 

—  Hive,  139 

—  Hopper,  211 

—  Horn-bug,  122 

—  Hornet,  74 

—  June-bug,  114 

—  King  of  the  Ants,  113 

—  Lady-bird,  216 

—  Liidy-cow,  216 

—  Leaf-borer,  213 


BEE 

Beetle,  Leaper,  182 

—  Letter-writer,  190 

—  Little-berry,  201 

—  Long- homed,  192 

—  Meal-worm,  146 

—  Mimic,  97 

—  Musk,  198,  314 

—  Nut,  180,  346 

—  Oil,  164,  219,  363 

—  Pear,  167 

—  Pill,  106 

—  Ram-homed,  202 

—  Red-footed,  162 

—  Red  Neck,  81 

—  Rice,  184 

—  Rose,  112 

—  Rove,  66,  225 

—  Sawyer,  193 

—  Sfxton,  87 

—  Skipjack,  126 

—  Soldiers  and  Sailors,  137 

—  Spanish  Fly,  168 

—  Sparkler,  15 

—  Squeaker,  194 

—  Stag,  122 

—  Three-plated,  216 

—  Tiger,  15 

—  Timber-eating,  186 

—  Timberraan,  199 

—  Tortoise,  214 

—  Turnip-flea,  211 

—  Two-spot  Lady-bird,  218 

—  Wasp,  196 

—  Water,  54 

—  Whirligig,  62 

—  White- worm,  116 

—  Wood-devouring,  186 

—  Wo<Kl-cating,  18G 
Bembidium,  50 
Bembidiida*,  60 
Bei-ghmannian  Tortrix  Moth, 

607 

Berytidie,  562 

BishopH,  557 

Bishop's  Mitres,  557 

Bird-lliey,  643 

Black  Ant,  339 

Black  Anhes  Moth,  438 

Black  Beetles,  238 

Black-veiuod  White  Butter- 
fly, 391 

Black  Water  Beetle,  108 

Bhiddor-nut  Beetle,  209 

Blaps,  143 

Blaptid*.  143 

Blatta,  236 

Blind  Beetle,  102 

Blister  Beetle,  158 

Blood-worms,  607 


BUT 

Bloody-nose  Beetle,  208 
Blow-fly,  632 
Bluebottle-fly,  632 
Blue  Butterfly,  408 
Boletobius,  73 
Bombardier  Beetle,  23 
Bombus,  368 
Bombyddse,  441 
Bombycoide,  474 
Bombylids,  616 
Bombylius,  616 
Bombyx,  441 
Boreus,  282 
Bot-fly,  636 
Botys,  493 

Braehelytra,  66,  221.  2U 
Brachinus,  23 
Brachoeera,  601,  611 
Brachyderidie,  169 
Bracken  Clock,  114 
Brimstone  Butterfly,  39S 
Brimstone  Moth,  448 
Broscus,  46 

Brown  Cloak  Moth,  508 
Brown  Dolly  Moth,  523 
Brown  Plush  Moth,  515 
Brachus,  162 
Buff-tip  Moth,  468 
Bug,  Air,  666 

—  Bed,  666,  667 

—  Back-swimmer,  581 

—  Fly,  673 

—  Jumping,  578 

—  Liind,  666 

—  Mealy,  549 

—  Plant,  564 

—  Soarlet,  55G 

—  Water,  556,  581 
Buprcstidje,  127 
Burnet  Moth,  433 
Burnished  Brass  Moth,  48 
Burying  Beotlc,  87 
Butterflies,  383 

—  Atalanta,  4  00 

—  Black-voinul  "WTiite,  31 

—  Blue,  408 

—  Brimstone,  393 

—  Camberwell  Beauty,  3S 

—  Checjuered  Skipfxr,  41 

—  Clifden  Blue,  410 

—  Clo\ub>a  Yellow,  393 

—  Comma,  3D7 

—  Common     Tortoise«he 
399 

—  Copper,  408 

—  Dark  Green  Fritillaiy.Jl 

—  Empt»rt>r  of  Morocco,  K 

—  Grayling,  407 

—  Great  Copper,  405,  405 
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ABBAXAS,  450 
AcanUiia,  567,  672 
Aeanthiids,  567 
AchflTQDtia,  322,  413 
Acheta,  241 
Achetids,  240 
Aehxoia,502 
Aciliii0,271 
Aerida,247 
Aealeata,  297,  335 
Adac^la,528 
Adda,  518 
Adephaga,  14 

w£8hiia,273 

Afternoon  Tortiiz  Moth.  507 
Ag/BboM,  60 
Agathidimn,  96 
Agdiat68,528 
Agelena,  328 
Agliwa.  490 
Agrilna,  128 
Agrion,277 
Agrionidfl0,  275,  277 
AgriotypiiB,  492 
AirodB,477 
Av  Bug,  556 
.  Aleochara,  69 
Alf»ocharidap,  67 
ABantiu,  807 

529 

47 
Blight,  548 
Anphydasia,  449 
Aaaiq^,  150 
Anatomjof  BeeUa,  9 
Anefaomeam^  48 
A]idiena,857 
Aadxmndm,  855 
Andrenoidaa,  859 
A]ip^»4hadca  Moth,  481 
AnisoptflSBt  266 
Aniaotonm,  96 
AnMwUHnkup,  96 
ADobtnm,  1^ 
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ANT 

AnU,  296,  335 
^  Black,  389 

—  Hill,  336 

—  Hone,  336 

—  Lions,  280 

—  Bed,  340 

—  Social,  836 

—  Solitary,  340 

—  Wood,  336 

—  Ydlow,  340 
Antelope  Beetle,  125 
Anthocharis,  392 
Anthomyia,  630 
AnthcMiomnfy  178 
Anthophila,  855 
Anthophota,  868 
Anthnbid«^  168 
Anthrocera,  488 
Anticlea,458 
Apathns,  873 
Apatma,  403 
Aphaniptera,  589 
Aphid«,  542 
Aphis,  542 
Aphodiids,  121 
Aphodios,  121 
Aphrophon,  541 
Apidae,  359 
Apion,  166 

Apis,  375 
Apodems,  164 
Apple  Beetle,  178 

—  Weeril,  178 
Apri49oi  Beetle,  175 

—  Weeril,  175 
Aretia,  487 
Alga,  406 
Axgeat    and    SaUe 

457 
Ai^yimis,  395 
Anda,  629 
Amed  Beetki,  202 
Afomia,  198 
Asilid«,616 
Asilna,617 
557 


Moth, 


BEE 

Asopus,  569 
Asparagus  Beetle,  206 
AsUta,  343 
Astinomus,  198 
Atalanta,  400 
Atemeles,  70 
Atbalia,  303 
Attelabus,  164 
Aorocorisa,  566,  678 


BACK-SWIHMEB   Bogs, 
681 
Bacon  Beetle,  104 
Baker  Fly,  632 
Balaninus,  180 
Banded  Pill  Beetle,  106 
Banded  Snout-Moth,  488 
Bat-Lous^,  644 
Beaided-hom  Beetle,  200 
Beautiful  Carpet  Moth,  457 

—  China  Mark  Moth,  498 
^  Ooklen-Y  Moth,  488 

—  Snout-Moth,  488 
Bed  Bug,  556,  567 
Bee,  295,  359 

--  Carder,  869 

—  Cuckoo,  860 

—  Domesticated,  868 

—  Dnmble,  368 

—  HiTe,  375 

—  Hoop-sharer,  865 

—  Humble,  368 

—  Hummel,  368 

—  Kentish,  858 

—  Leaf-€atter,  361,  365 

—  Meadow,  369 

—  Naked,  859 

—  Social,  848,  868 

—  Solitary,  848.  855,  360 

—  Stone  Humble,  372 

—  Wasp,  859 

—  Wild,  368 

-~  Wood  Humble,  371 
Beech-hopper  Beetle,  182 
Beath-hoppcr  Weatil,  182 
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Cricket,  Field,  243 

—  House.  241 

—  Jarr-wopm,  246 

—  Mole,  241,  245 

—  Wood,  246 

CrimBon  Speckled  Moth,  436 
Crimson  Tiger  Moth,  437 
Crioceridse,  205 
Crioceris,  205,  207,  214 
Croaker  Cricket,  246 
Croesus,  3U8 
Cryptophagidae,  102 
Cryptophagus,  102 
Cryptocepbalidai,  206 
Cryptocephalus,  206 
Cryptorhynchidae,  183 
Cryptus,  322 
Cuckoobee,  360 
Cuckoo-spit,  537,  540 
Cuculinae,  359 
Culex,  601 
Culicidse,  601 
Currant    Clear-wing    Moth, 

427 
Currant  Moth,  450 
Cuspidates,  463 
Cycnrus,  40 
Cydnids,  557 
Cydnus,  557 
Cymbidse,  503 
Cynipidsc,  315 
Cynips,  316 


DADDY  -  LONG  -  LEGS, 
599,  601,  607 

Dark  Crimson  Underwiug 
Moth,  486 

Dark  Gitjen  Fritillary  But- 
terfly, 395 

Dasyptxla,  358 

Death's -Head  Moth,  322, 
413 

Death- Watch  Beetle,  141 

De  Geercun  Moth,  518 

Deilephibi,  417 

Deiopeiu,  436 

Delta  Moth,  487 

Deltoides,  487 

Demoiselle  Dragon-fly,  277 

Depressaria,  615 

Dermaptera,  223 

Dermostes,  103 

Demiestida?,  103 

Devil's  Coach-Horse  Beetle, 
77 

Diamond  Sjx>t  Moth,  490 

Diaperidas  145 

Diapcris,  145 


Die 

Dicranura,  463,  466 
Dicranurida;,  463 
Dictyopteryx,  507 
Digger,  25 
Diggers,  335,  341 
Dimera,  542 
Diploptera,  346 
Dipthera,  474 
Diptera,  597 
Domesticated  Bees,  368 
Domestic  Cockroach,  236 
Donacia,  203 
Donaciadae,  203 
Dor  Beetle,  118 
Dorcus,  124 

Double-Bar  Meal  Moth,  490 
Double-line  Moth,  475 
Dragon-fly,  263,  269 
Dragon-fly,  Demoiselle,  277 
Dragon-fly,  Horse  Stingers, 

269 
Drepanulae,  463 
Drilus,  135 
Dromius,  21 
Drone  Fly,  617 
Drummer  Beetle,  141 
Dumble  Bee,  368 
Dumble-Dor  Beetle,  118 
Dung  Fly,  633 
Dysdiirius,  30 
Dyticide,  54 
Dyticus,  54,  271 


I^^ARED  Hopper,  537 
J   Earth  Crab  Cricket,  246 
Ean*ig,  225 

—  Giant,  230 

—  Little,  228 
Eight -spot  Moth,  508 
Klator,  129 

Elegaut  Grauuum,  292 
Elephant  Hawk-Moth,  422 
Elmiujfi,  107 
Elmis,  107 
Emperor  Moth,  444 
Emperor  of  Morocco  Butter- 
fly, 403 
Endomychida),  219 
Engis,  215 
Ennomidas  448 
Ennychidae,  491 
Enuychrus,  95 
Entomology,  1 
Entomophaga,  314 
Ephemei-a,  206 
Ephemeridue,  266 
Ephippiphoru,  512 
Epimera,  113 


FLT 

Episterna,  11 
Erebia,  407 
Kriosoma,  547 
Eristalis,  617 
ErotylidsB,  215 
Errtiirinidee,  176 
Eubolidae.  461 
Eucera,  360,  367 
Euchelia,  435 
EuchelidsB,  435 
Eucnemidse,  129 
Eumcnes,  348 
Eumenidse,  348 
Euplexoptera,  227 
Eupoda,  203 
EraniidJe,  318 
Eve-churr,  246 
Eyed  Hawk  Moth,  419 
Eyed  Lady  Bird,  217 
Eyes  of  Insects,  10 


FALAGRIA,  69 
False  -  three  -  jointM 
Beetle,  215 
Femur,  12 
Feruuiidae,  44 
Fidonidae,  454 
Field  Cricket.  243 

—  Cockroach,  239 
Finch  Flv,  640 
Flakelet  Moth,  520 
Flame  Moth,  459 
Flea,  591 

—  Chigoe,  595 

—  Common.  595 

—  Jii^ger,  595 

—  Mole,  595 
Flesh  Fly,  632 
Flour  BeVtle,  146,  416 
Flower-dweih  r  Beetle,  ITS 
Fly,  Baker,  632 

—  Blow,  632 

—  Blue-bottle,  032 

—  15ot,  635 

—  Bug,  573 

—  Cabbiige.  630 

—  Ch'g,  614 

—  Crane,  6w7 

—  Cow-dung.  033 

—  Drone,  617 

—  Dung,  633 

—  Finch,  640 

—  Flesh,  032 

—  Forked  Chameleon,  611 

—  Gad,  614 

—  Great  Breeze,  614 

—  Groat  Honiet,  617 

—  Green-bottle,  630 
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FLY 

Ily,  Hawk,  623 

—  Horse,  641 

—  House,  631 
^  Hoverer,  617 

—  Humble  Bee,  616 

—  Ichneumou,  492 

—  Lettuce,  630 

—  Long-mouthed,  614 

—  Meat,  629 

—  Sheep,  637 

—  Spider,  639 

—  Swaliotr,  642 

—  Wurble-Breeze,  637 
Flying  Watchman,  118 
Furftcula,  226 

Forked  Chameleon  Fljr,  611 
Formica,  336 
Formicidffi,  335 
Four-horn  Beetle,  85 
Four  -  spot    Mimic    Beetle, 

97 
Frog  Hopper,  637,  540 
Frog-spit,  537 
Fulgorids,  536 


GAD-FLY,  614,  637 
Gall-fly,  295,  315 
Galleria.  500 
Galerucidse,  210 
Garden  Beetle,  31 
Gasterophilus,  630 
Gastropacha,  442 
Genuinse,  475 
Geocorisa,  556 
Gcodephaga,  14 
Goometra,  450 
Geometrse,  446 
Geometridse,  450 
Geotrupes,  118 
Geotrupida*,  117 
German  Wasp,  353 
Giant  Earwig,  230 
Gibbinm,  141 

Gigantic  Veneer  Moth,  499 
Glow-worm,  133 
Gnat,  601 
Gnorimus,  114 
Goat-Moth,  365,  430 
Golden-Apple  Beetle,  208 
Golden-eye  Fly,  279 
Golden    Pigmy   Moth,   515, 

525 
Gold-Spangle  Moth.  483 
Gonatoceri,  162 
Gonepteryte,  393 
Gonoptera,  484 
Gonoptcridiie,  481 
GracUia,  197 


GKA 

Gracillaria,  519 
Ghrain-lovor  Beetle,  184 
Grannums,  287 
Grasshopper,  247 

—  Groat  green,  247 

—  Tree,  249 

—  Wartbiter,  249 
Grayling  Butterfly,  407 
Great  Breeze  Fly,  614 

—  Caddis  Fly,  288 

—  Copper  Butterfly,  405, 409 

—  Green  Grasshopper,  247 

—  Hornet  Fly,  617 

—  Tortoiseshell      Butterfly, 
398 

Green  Blight,  542 

—  Bottle  Fly,  630 

—  Checquered  White  Butter- 
fly, 392 

—  Drake  May-fly,  268 

—  Long-horn  Moth,  519 
— shaded  Honey-comb  Moth, 

502 

—  Silver- lines  Moth,  504 
— veined    White  Butterfly, 

392 
Grey  Drake  May-fly,  268 

—  Scalloped  Bar  Moth,  454 
Grizzled  Skipper  Butterfly, 

411 
Ground  Beetles,  31 
Grooved  Weevil,  175,  346 
GryUida,  247 
Gryllotalpa,  245 
Gyrinidae,  54,  62 
Gyrinus,  63 
Gyrophaena,  71 


HADENID^,  481 
Hsemobora,  643 
Halias,  504 
Halicti,  356 
Halictus,  355 
Haliplus,  61 
Haltics,  578 
Halticidffi,  210,  211 
Halticocoris,  578 
Halticocoridie,  578 
Harpalus,  48 
Harpalidse,  48 
Hawk  Moth,  413 
—  Fly,  623 
Hazel  Moth,  504 
Helodes,  209 
Hemerobiidee,  279 
Henestaridae,  563 
Henestaris,  563 
Herald  Moth,  484 


HYP 

Hermit  Crab,  290 
Hesperidse,  410 
Heterocera,  412 
Heteroceridie,  107 
Heterocerus,  107 
Heterogyna,  335 
Heteromera,  143 
Heteroptora,  553 
Hibernia,  452 
Hidden-head  Beetle,  206 

snout  Beetle,  183 

snout  Weevil,  183 

Hill  Ant,  336 
Hippobosca,  641 
Hippoboscida;,  638 
Hive  Bee,  375 
Hive  Beetle,  139 
Hister,  97 
Histerida^s  97 
Homaloptera.  638 
Homalota,  71 
Homuptera,  531 
Honey-comb  Moth,  499 
Honey  Moth,  502 
Hoop-shaver  Bee,  365 
Hopper  Beetle,  211 
Hoppers,  537 
Horse  Ant,  336 
Horse  Fly,  641 
Horse  Stinger,  269 
Horn  Bug,  122 
Hornet,  295,  354 
Hornet  Beetle,  74 
Horn-tailed  Saw-fly,  311 
House  Cricket,  241 
House  Fly,  681 
Hoverer  Fly,  617 
Humble  Bee,  341,  368 
Humble-bee  Fly,  616 
Hummel  Bee,  368 
Humming-bird  Hawk  Moth, 

413 
Humming-bird  Moth,  422 
Hybernidse,  452 
Hydradephaga,  53 
Hydrocampa,  492 
Hydrocorisa,  556,  581 
Hydrometra,  577 
Hydrometrida),  575 
Hydrophilidffi,  108 
Hydroiis.  108 
Hydroporus,  60 
Hydropsyche,  290 
Hylesinidse,  186 
Hylesinus,  186 
Hylotoma,  302 
Hymenoptera,  203,  314 
Hypena,  448 
Hyponomeuta,  516 
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ICHNEUMON-FLY,    296. 
320,  492 
Ichneumon  ids,  320 
Idolocoridije,  365 
Insect  Cannibals,  361 
Insect,  Definition  of,  2 
Ipsinae,  99 
Iron  Prominent  Moth,  470 


JARR-WORM,  246 
Jigger  Flea,  595 
Jumping  Rug,  578 
June  Bug,  114 


KENTISH  BEE,  368 
Killing  Beetles,  146 
King  of  the  Ants,  113 


LABIA,  228 
Labidura,  230 
Labium,  8 

Lace-wing  Fly,  263,  279 
Lachnus,  548 
Laclnsect,  561 
Lady-bird,  216 
Lady-cow,  216 
Lamellicornes,  112 
Lampyrid^,  133 
Lampyris,  133 
Land  Bugs,  556 
Lantern  Flies,  536 
Lappet  Moth,  442 
Largo  Cabbage  Buttertly,  390 
liiirge  Emerald  Moth,  450 
Larger    Yellow    Uuderwing 

Moth,  479 
Large   White   Plume  Moth, 

528 
Larridie,  343 
Lasiocampa,  441 
Laurel  Bottl.',  26 
Loaf-borer  Beetle,  213 
Leaf-cut  tor  Bee,  361,  365 
Leaper  Beetle,  182 
Lebia,  20 
Lebiadje.  19 
Ledra,  538 
Lepidoptera.  381 
Leptocerus,  292 
Lesser  Broad  Border  Moth, 

478 
Lesser  Caddis  Fly,  291 
Lesser  Pearl  Moth,  495 
Letter- writer  Beetle,  190 
Letter- writer  Weevil,  190 
Lettuce  Fly,  630 


LEU 

Leucania,  475 
Lecanidse,  475 
Loucophasia,  392 
LibeUula,  275,  277 
LibellulidsB,  269 
LibeUulides,  275 
Lilac  Moth,  518 
Lime  Blight,  642 

—  Hawk  Moth,  420 
Limnephilus,  292 
Liparis,  438 
LithocoUetes,  523 
Lithocolletidse,  623 
Little-berry  Beetle,  201 
Little  Earwig,  228 
Little  Ermine  Moth,  516 
Little  Waggoner  Moth,  522 
Lixus,  177 

Lobster  Jtfoth,  468 
Locust,  251 

—  Migratory,  251 
Long-homed  Beetle,  192 
Longicornes,  191 
Long- homed  Moths,  518 
Long-mout-hed  Fly,  614 
Looper  Moth,  446 
Lopha,  51 

Lophyrufl,  309 
Louse,  Bat,  644 
Lozotcenia,  606 
Lucanidte,  122 
Lucanus,  122 
Luridae,  491 
Lyeaenid<p,  408 
Lvcoperdiua,  219 
Lyda.  310 
Lvtta,  158 


MACROGLOSSA.  422 
Magpie  Moth,  450 
Malacodermi,  133 
Mamestra,  47G 
Many-cleft  Plume  Molli,.521) 
Many  Plume  Moth,  429 
Marbled  White  ButterHy,  40(3 
Margaritia,  494 
Marsh  Carpet  Moth,  460 
May  Fly,  266 

—  Common,  266 

—  Green  Drake,  268 

—  Grey  Drake,  268 
Meadow  Bee,  309 
Meadow  Brown  Buttcrflv,  107 
Meal  Moth,  489 

—  Worm,  146 
Mealy  BugH,  549 
Meat-tlv,  629 
Meconema,  249 


MOT 

Megachile,  365 
Melandrya,  148 
MelandryadaD,  146 
Melanippe,  457 
Melanthia,  457 
Melecta,  362 
Melia,  502 
Meligethes,  99 
Mellinus,  344 
Meloe,  154 
Melolontha,  115 
Melolonthidse,  116 
Melophagus,  638 
Merodon,  620 
Mesotborax,  11 
Metasteraum,  11 
Mezium,  141 
Micralymma,  84 
Micro-coleoptera,  220 
MicrogHSter,  325,  391 
Micro-lepidoptera,  575 
Migratory  Locust,  251 
Mimic  Boetles,  97 
Mole  cricket,  241,  246 
Mole-flea,  695 
Molytes,  171 
Monomera,  549 
Mordellidse,  150 
Moths,  384,  412 

—  Afternoon  Tortrix,  607 

—  Angle  Shades.  481 

—  Ai^ent  and  Sable,  457 

—  Banded  Snout,  488 

—  Beautiful  Carp<»t,  457 

China  Mark,  493 

Golden-Y,  483 

Snout.  488 

—  Berghmanuiau      Tortrix 
5(»7 

—  Black  Arches,  438 

—  Brimstone,  448 

—  Brown  Cloak,  ooS 

DoUy,  523 

plu>li.  515 

—  Butf-tip.  408 

—  Burnet,  433 

—  Bumishevl  l^rass,  482 

—  Button  Tortrix,  505 

—  Cabbage,  476 

—  Carpet,  461 

—  Chimney  Sweeper,  462 

—  China.  492 

—  Cinnabar,  434 

—  Clear-wing,  427 

—  Clifden  Nonpariil,  4S6 

—  Clotlie.s,  440,  490 

—  GxUin,  509 

—  Common  Tiger,  437 

—  Confluent  Banrd,  519 
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MOT 

Moth,  Convolyalus  Hawk,42 1 
-~  Cream  Short  Cloak,  509 

—  Crimson  Speckled,  436 

—  Crimson  Tiger,  437 

—  Currant  Clear-wing,  427, 
450 

—  Dark  Crimson  Underwing, 
486 

—  Death's  Head,  322,  413 

—  De  Geerean,  518 

—  Delta,  487 

—  Diamond  Spot,  496 

—  Double-bar,  490 

—  Double-line,  475 

—  Eight-spot,  608 

—  Elephant  Hawk,  422 

—  Emperor,  444 

—  Eyed  Hawk,  419 

—  Flakelet,  520 

—  Flame,  459 

—  Gigantic  Veneor,  499 

—  Goat,  365,  430 

—  Golden  Pigmy,  515,  525 

—  Gold  Spangle,  483 

—  Green  Long-horn,  519 

—  —  -shaded    Honeycomb, 
502 

Silver-lines,  504 

—  Grey  Scalloped  Bar,  454 

—  Hawk,  413 

—  Ha^el,  504 

—  Herald,  484 

—  Honey,  602 

—  Honeycomb,  500 

—  HummJngBird,413,422 

—  Iron  Prominent,  470 

—  Lappet,  442 

—  Large  Emerald,  460 

—  Larger    Yellow    Under- 
wing, 479 

—  Large  White  Plume,  528 

—  Ijesser  broad  border,  478 

—  Lesser  Pearl,  495 

—  Lilac.  518 

—  Lime  Hawk,  420 

—  Little  Ermine,  576 

—  Little  Waggoner,  522 

—  Lobster,  468 

—  Long-horn,  618 

—  Looper,  446 

—  Magpie,  450 

—  Many-cleft  Plume,  629 

—  Many-plume,  529 

—  Marsh  Carpet,  460 

—  Meal,  489 

—  Mother  of  Pearl,  495 

—  Mottled  UmWr,  462 

—  Narrow  -  bordered       Bee 
Hawk,  425 


MOT 

Moth,  Notchwing,  506 

—  November,  457 

—  Oak,  506 

—  Oak  Beauty,  449 

—  Oak  Eggar,  441 

—  Peach  blossom,  473 

—  Pea  green,  505 

—  Pearl,  493 

—  Pearl-streak  Veneer,  497 

—  Phantom,  528 

—  Pigmy,  526 

—  Pink-barred  Yellow,  481 

—  Plume,  527 

—  Plumeless  Plume,  528 

—  Poplar  Hawk,  419 

—  Poplar  Hornet  Clearwing, 
426 

—  Privet,  421 

—  Prominent,  470 

—  Puss,  463 

—  Red  Feather,  522 

—  Red  underwing,  485 

—  Rose  plume,  629 

—  Royal  Mantle,  468 

—  Rust  Veneer,  496 

—  Sallow  Kittou.  466 

—  Scarce  Merveil  du  Jour, 
474 

—  Silver  lines,  504 

—  Tissue,  460 

—  Shoulder  stripe,  469 

—  Silver    Ground     Carpet, 
468 

lines,  603 

Y,  413 

—  Single  blotch,  642 

—  Six-spotted  Burnet,  433 

—  Skeleton,  628 

—  Small  Tabby,  491 

—  Snout,  488 

—  Sphinx,  412 

—  Spurge  Hawk,  417 

—  Stone  plume,  629 

—  Straw  Oblique  Bar,  605 

—  Streak,  461 

—  Swallow-taiUnl,  447 
— -  Tabby,  490 

—  Thorn,  448 

—  Thousand  plume,  529 

—  Tiger,  437 

—  Transparent  Burnet,  434 

—  Turnip,  477 

—  Twenty  plume,  529 

—  Twisters,  603 

—  Vapourer,  439 

—  Waiberian  Tortrix,  61  i 

—  Wainscot  Veneer,  498 

—  White  spot,  498 

—  Winter,  454 


NTS 

Moth,  Wood  Leopard,  428 

—  Yellow  Underwing,  478 

—  Zoegian  Tortrix,  513 
Mother  of  Pearl  Moth,  495 
Mottled  Umber  Moth,  452 
Musca,  629 

Muscidse,  627 
Musk  Beetle,  193,  3  14 
Mutilla,  341 
Mutillidie,  340 
Mycetophagidae,  103 
Mycetophagus,  103 
Mymar,  329 
Myrmedonia,  71 
Myrmica,  340 


NAKED  BEES,  539 
Narrow-bordered  Beo 

Hawk  Moth,  425 
Naucoris,  586 
Nebria,  36 
Necrodes,  92 
Necrophaga,  86 
Necrophorus,  90 
Neides,  662 
Nemasoma,  101 
Nematus,  309 
Nemocera,  600 
Nemoura,  266 
Nepa,  686 
Nepticula,  526 
Nepidse,  685 
Net-sw6«»p,  27 
Neuroptera,  261 
Nigger,  Turnip  fly,  303 
Niptus,  141 
Nitidula,  98 
Nitidulidse,  98 
Noctuae,  463,  471,  482 
Noctuidae,  477 
Nomada,  369,  361 
Northern    Brown    Butterfly, 

407 
Norway  Wasp,  353 
Notacantha,  611 
Notaphus,  61 
Notiophilus,  34 
Notch-wing  Moth,  606 
Notodonta,  470 
Notodontidse,  470 
NotonecU,  582 
Notonectidae,  681 
November  Moth,  457 
Nut  Beetle,  180,  346 
Nut  Weevil,  180,  346 
Nycteribiidae,  643 
Nyssonidie,  344 
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OAK   BEAUTY    MOTH, 
449 
—  "Eggu  Moth,  441 
-~  Moth,  505 
OcypuB,  77 

Odvnerus,  322,  331,  350 
(Edipoda,  251 
CEstrids,  635 
(Estros,  687 

Oil  Beetle,  154,  219,  363 
Omalidae,  83 
Omalium,  84 
Omoeita,  98 
Oporabia,  457 
Orange-tip  Butterfly,  392 
Ozcheaia,  147 
Orchestes,  182 
Orectochilus,  65 
Ozg^a,439 
Omithomjia,  640 
Orobitee,  184 
Orthocephalus,  566 
Orthoceri,  162 
Orthoptera,  225,  233 
OithofiidA,  481 
Osmia,  363 
Osmjlus,  281 
Otiorhynchidse,  173 
Otiorhynchos,  173 
Ourapteiyx,  447 
Ozypoda,  70 


FCHYTYLUS,  251 
F^eridae,  81 
Painted  Lady  Butterfly,  401 
Palpi.  8 
Panorpa,  282 
Panorpidffi,  282 
Panurgus,  359 
PapUio,  386 
Papilionidie,  3S6 
Paraptera,  11 
Pamidae,  107 
Pavonia,  444 

Peach-Blossom  Moth,  473 
Peacock  Butterfly,  403 
Pea-green  Moth,  505 
Pear  Beetle,  167 
Pearl  Moth,  493 
Pearl-streak    Veneer    Moth, 

496 
Pectinicomes,  122 
Pelobius,  62 
Pemphredon,  324 
Pentatoma,  578 
Perk,  263 
Perlidse,  263 
Peronea,  505 


PEZ 

Pexomachus,  323 
Phantom  Moth,  528 
Philanthids,  346 
Philonthus,  78 
Philhydrida,  108 
Phlogophora,  481 
PhUsothrips,  259 
Phora,  634 
Phasgonura,  248 
Phiyganea,  288 
Phyllopertha,  114 
Fhyllotreta,  211 
Phytoooridse,  564 
Phytocoris,  564 
Phytonomus,  172 
Pierids,  389 
Pieris,  390 
Piestids,  85 
Pigmy  Moths,  526 
PiU  Beetle.  105 
Pimpla,  323 
Pine  Saw-fly,  309 
Pink-barred    Yellow    Moth, 

481 
Piper,  287      • 
Pissodes,  177 
Plant  Bug,  564 
PUnt  Lice,  542 
Platyrhinus,  163 
Flumeless  Plume  Moth,  528 
Plume  Moth,  527 
Piusia,  482 
Plusidae.  432 
Pogonocerus,  200 
Pogonus,  41 
Polyommatus,  409 
Pompilidas,  341 
Pompilus,  341 
Poplar  Hawk  Moth,  419 
Poplar    Hornet    Clear-wing 

Moth,  426 
Porcupine  Ant-eater,  595 
PrHSocuris,  209 
Prionufl,  192 
Pristonychus,  42 
Privet  Moth,  421 
Proctotrupidae,  329 
Prugnatha,  8o 
Prominent  Moth,  470 
Pselaphidse,  221 
Pselaphinae,  221 
Pselaphus,  221 
Pseudo-Bombyces,  463 
Pseudotrimera,  215 
Psylliodee,  213 
Pterophori,  503,  515,  527 
Pterophorus,  528 
Pterostichus,  45 
Ptinidse,  139 


SAL 

Ptyelus,  540 
Pulex,  595 
PuUcidse,  591 
Pulveralents^,  489 
Purple    Emperor   BotUff 

403 
Poas  Moth,  463 
Pygsera,  468 
Pyralidefl,  487,  489,  496 
Pyzalis,  490 
Psrrochott^  148 
Pyrochroide,  148 
PyTThoooris,  560,  561 


QUADHIFIDJB.  482 
Quedius,  74,  338 


RAM-HORNED  BEEILE 
205 
Ranatra,  586 
Raphidildae,  278 
Rat-tailed  Maffiot,  619 
Red  Admiral  ^tterfly,  tif 
Red  Ant,  340 
Red  Feather  Moth,  522 
Red-footed  Beetle,  163 
Red-neck,  51 
Red  Uoderwing  Modi,  48S 
ReduTiidae,  57? 
Reduvius,  573 
Rhagium,  200 
Rhaphidia,  278 
Rhipiphorus,  151 
Rhizophagus,  99 
Rhopalooerd,  383 
Rhynchites,  166 
Rhyparochromidae,  562 
Rhyparochromus,  562 
Rhyssa,  324 
Rice  Beetle,  184 
Rice  Weevil,  184 
Ringlet  Butterfly,  407 
RoseBeeUe,  112 
Rose  Plume  Moth,  529 
Rose  Saw-fly,  302 
Rove  Beetle,  66,  225 
Royal  Mantle  Moth,  458 
Ruby-tailed  fly,  330 
Rumia,  448 
Rust  Veneer  Moth,  496 
Rutelidae,  115 


SAGRID^,  203 
Sailors,  137 
Sallow  Kitten  Moth,  466 
Saltatoha,  240 
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le,  193 
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168  Moth,  504 
[oth,  46U 
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per,  539 
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i4 
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jT,  282 
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>.  578 
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r 
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3 

,289 
126 
97 

6 

ties,  29 

X!t8,  645 

le,  87 

87 

638 

ripe  Moth,  459 


8 
5 

nd  Carpet  Moth, 

oth,  503 

483 
;h  Moth,  512 


) 

184 
Burnet     Moth, 

oth,  528 


SKI 

Ski|yjack  Beetle,  126 
Skipper  Butterfly,  410 
Slug  Worm,  307 
Small  Tabby  Moth,  491 
Small  Tortoiseshell  Butter- 
fly, 399 
Small  White  Butterfly,  391 
SmerinthuB,  419 
Snake  Fly,  278 
Snout  Moth,  488 
Social  Ants,  335 

—  Bees,  348,  368 

—  Wasps,  350 
Soldiers,  137 
Solitary  Ants,  340 

—  Bees,  348,  355,  360 

—  Wasps,  348 
Sparkler,  15 

Speckled    Wood     Butterfly, 

407 
Spiculifera,  315 
Spider  Fly,  639 
Spilodes,  495 
Spilonota,  508 
Sphseridiidse,  110 
Sphingidse,  412 
Sphinx,  421 
Sphinx  Moths,  412 
Sphodrus,  42 
Spurge  Hawk  Moth,  417 
Squeaker  Beetle,  194 
Stag  Beetle,  122 
Staphylinidae,  75 
Staphylinus,  76 
Stauropus,  468 
Stenidse,  83 
Stenolophus,  49 
Stenocephalus,  560 
Stenopteryx,  496,  642 
Stenus,  83 
Stemoxi,  126 
Sternum,  11 
Stilicus,  81 
Sting-bearer,  297 
Stirps,  614 
Stone  Fly,  263 
—  Yellow  Sally,  266 
Stone  Humble  Bee,  372 
Stone-plume  Moth,  529 
Strangalia,  202 
Stratiomys,  611 
Straw   Oblique    Bar    Moth, 

505 
Straw  Worms,  287 
Streak  Moth,  461 
Strepsiptera,  156 
Stylops,  157,  357 
,  Sugaring,  472 
Swallow  Fly,  642 


TBI 

Swallow-tail  Butterfly,  386 
Swallow-tailed  Moth,  447 
Swollen-leg  Locust,  251 
Syrphidw,  617 
Syrphus,  623 
Systellonotus,  565 


TAB  ANUS,  614 
Tabby  Moth,  490 
Tachina,  628 
Tachyporidse,  73 
Tanagra,  462 
Tanystoma,  614 
Tarsus,  12 
Tarus,  22 
Teleas,  329 
Telephoridse,  137 
Telephorus,  137 
Tenebrio,  146 
Tenebrionidse,  146 
Tenthredinidffi,  297 
Tentbredo,  308 
Teras,  506 
Terebrantia,  297 
Termites,  295 
Tetramera,  161 
Thamnotrizon,  251 
Thoraoocephala,  638 
Thom-ba<i,  611 
Thorn  Moth,  448 
Thousand-plume  Moth,  529 
Three-plated  Beetle,  215 
Thrips,  260 
Thyatira,  473 
Thysanoptera,  257 
Tiger  Beetle,  15 
Tiger  Moth,  437 
Timarcha,  208 
Timber- eating  Beetles,  186 
Timberman,  199 
Tipula,  607 
Tipulide,  601,  607 
Tinese,  503,  515 
Tischeria,  522 
Tomiens,  190 
Tortoise  Beetle,  214 
Tortrices,  503 
Tortricidse,  504 
Tortrix,  504 
Transformation,  4 
Transparent   Bunet    Moth, 

434 
Tree  Q-rasshopper,  249 
Tree  Wasp,  853  . 

Trichioeoma,  300  * 

Trichoptera,  285 
Trichopteridse,  220 
Trichopteryx,  220 
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TBI 

Triepphoia,  539 
Trip^idse,  474 
Trimera,  634 
Triplax,  215 
Trogas,  322 
Tryphsena,  478 
Tryphon,  321 
Tube  Bearers,  330 
Tubulifera,  330 
Turnip  Flea,  211 

—  Fly,  303 

—  Moth,  477 
Twenty-plume  Moth,  529 
Twisting  Moths,  502 
Two-spot  Lady  Bird,  218 
Tychius,  181 
Typhosus,  119 


TTRAPTERIDiE,  447 
U     Urapteryx,  447 
Uroceridse,  311 
Urocerus,  312 

VANESSA,  396 
Vanessidse,  394 
Vapourer  Moth,  439 
Velleius,  74 
Verlusia,  559 
Vespa,  350 
Vespids?,  350 
VolucelU,  622 
Viviparous  Beetle,  35 

W IBERIAN         Tortrix 
Moth,  513 
Wainscot  Veneer  Moth,  497 


WAL 

Wall  Butterfly,  407 
Wartbiter  Grasshopper,  249 
Wasp,  295,  348 

—  Bees,  359 

—  Beetle,  191 

—  Common,  351 

—  German,  353 

—  Norway,  353 

—  Sand,  331 

—  Social,  350 

—  Solitary,  348 

—  Tree,  353 
Watchman,  Flying,  118 
Water  Beetle,  54 

—  Boatmen,  556,  511 

—  Bugs,  556,  581 

—  Fleas,  556 

—  Gnats,  575 

—  Measurers,  575 

—  Scorpion,  656,  696 
Weevils,  161 

—  Apple,  178 

—  Apricot,  175 

—  Beech -hopper,  182 

—  Corn,  184 

—  Flower-dweller,  178 

—  Grain-lover,  188 

—  Grooved,  175,  346 

—  Hidden-Snout,  183 

—  Leaper,  182 

—  Letter-writer,  190 

—  Nut,  180,  346 
~  Pear,  167 

—  Red-footed,  162 

—  Rice,  184 

—  Wood-eatinp,  186 
Whirligig  Beetle,  62 
White  Aut,  295 


ZTO 

White-bordered      Butterfly, 
396 

—  Butterfly,  389 

—  -spot  Moth,  491 

—  Worm,  116 
Wild  Bee,.  368 
Willow  Fly,  266 
Winter  Moth,  454 
Wireworm,  130 
Wood  Ant,  336 

—  Cricket,  245 

—  -eating  Beetles,  186 

—  Humble  Bee,  371 

—  Leopard  Moth,  428 

—  White  Butterfly,  392 
WooUv  Bear,  438 
Wurbfe  Breeze-fly,  637 


XANTHIA,  481 
Xantholinus,  81 
Xantholinidse,  80 
Xylophagi,  186 


YELLOW  ANT,  340 
Yellow-Sally  Stone  Fly, 
266 
Yellow    Underwing    Moth, 
478 


ZEUZERA.  428 
Zeuzeridae,  427 
2iOcgian  Tortrix  Moth,  513 
Zygaenia,  433 
Zygsenidse,  433 
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HOMES  WITHOUT  HAKDS; 

DESCRIPTION  OF  THE  HABITATIONS  OF  ANIMALS,  CLASSED  ACCORDING  TO  THEIR 

PRINCIPLE  OF  CONSTRUCTION. 

By    J.    G.    WOOD,    M.A.    F.L.S. 

New  Edition^  Bevised. 


*We  have  mnch  plnasnre  in  recommending 
Mr.  Wood's  work.  The  Author  is  a  careful 
ob«eryer  of  natnra,  and  writes  in  a  pleasant  and 
atuactive  manner.  The  illustrations  for  the 
moRt  part  are  executed  with  great  spirit ;  and 
we  have  no  donht  that  Honu»  viihout  Hands  will 
increase  in  popuUuity  as  it  becomes  more  widely 

Imown.'  QUAKTBRLT  RRVIKW. 

'  It  is  only  just  to  say  of  this  ynlnme,  the  best 
work  which  Mr.  Wood  ha<i  y^  written,  that  it 
is  one  of  the  mort  interesting  trratises  on  natural 
history  which  our  language  posseiees.  The 
Author  conceived  the  happy  idea  ci  treating  of 
animals  according  to  the  mode  of  construction 
shewn  in  their  habitations.  We  know  of  no 
prerions  work  in  which  this  scheme  has  been 
adopted,  and  hence  we  think  that  Homt*  fHthout 
Hand*  is  likely  to  become  Th€  book  0/  retbrkkcb 
on  the  dwellings  of  animals.' 

PoruLAB  ScncccB  Review. 


'  Mr.  Wood's  singularly  interesting  volume 
docs  not  pretend  to  much  original  research  or 
observation  ;  indeed,  it  treats  of  the  wonderfal 
instincts  of  animals  spread  over  the  entire  globe, 
and  cannot  therefore  be  ansrthing  but  a  oom> 
pilation ;  but  it  is  done  with  so  much  skill  that 
in  all  probability  it  will  put  many  a  now  little 
known  work  on  soology  toto  circulation,  which 
otherwise  would  have  been  confined  to  the  com- 
paratively limited  class  of  naturalists.  The 
profuse  illuptrations  with  i^hich  the  work  is 
furnished  add  another  charm  to  this  wonderful 
book.  In  natural  history  we  are  bnt  children  of 
a  larger  growth ;  and  the  curinns  woodcuts 
which  meet  us  at  every  page  will  open  wide 
other  eyes  than  those  of  our  little  ones. 

The  Tnm. 


By  the  same  Author. 

STEANGE    DWELLINGS; 


A  DESCRIPTION  OF  THE  HABITATIONS  OF  ANIMALS, 

Abridged  from  Homes  without  Hands.    With  about  60  Woodcut  Illustmtions. 
8vo.  price  Is.  &d.  cloth,  gilt  top;  or  14«.  bound  in  tree-calf. 


Crown 


*  A  deeply  interesting  volume,  full  of  charm- 
ing engravings ;  bnt  the-e  by  no  means  constitnte 
its  principal  attraction.  It  is  a  book  to  be  read 
with  a  feeling  akin  to  that  which  is  excited  by  a 
thrilling  romance.  Yet  the  stories  of  animal 
archite^ural  contrivance  are  t^ld  with  so  rarch 
simplicity;  facts  are  detailed  in  language  at 
once  HO  easy  and  no  graceful ;  matured  knowledge 
is  rendered  in  a  manner  so  very  simple  of  com- 
prehension, that  the  volume  cannot  fail  to  be- 
come a  general  favourite  with  old  as  well  as  young 
readers.'  Art  Journal. 

•  Here  wc  have  in  a  bandy  book  of  400  pages  a 
vast  iuHight  given  into  the  privare  life  of  hun- 
dreds of  highly  interesting  creatures,  whope 
habits  and  history  have  hitherto  been  Fenled  up 
in  almost  aa  mnny  scp««mtc  works.  Knowledge 
that  would  once  have  copt  the  student  weeks  of 
patient  research,  an»l  Involved  an  expenditure  of 
pounds  in  place  of  p-'noe,  may  here  be  acquired 
with  facility  and  pleasure.  Prom  this  instructive 
and  entertaining  volume  we  may  learn  in  a  few 
hours  the  results  of  the  life-long  painstaking 
which  has  choractcrised  the  wanderings  of  mm 
who  have  maile  it  their  Inisiness  or  pursuit  to 
watch  and  record  how  one-half  the  animated 
world  livciji  and  has  its  being.' 

Glasgow  Herald. 


'  The  interesting  and  instractive  character  of 
Mr.  Wood's  Home*  vithout  /lennU  has  obtained 
for  It  a  very  favourable  reception  by  a  large  cIsm 
of  reoflcrfl  ;  yet  its  pul;l'cation  at  so  hinh  a  price 
OS  one  guinea  has  placed  it  beyond  the  reach  of 
many  others  who  would  gladly  peruse  it.  To 
these,  then,  it  will  be  pa'ticularly  gratifying  to 
learn  that  in  the  present  volume  they  ran  secure 
a  full  and  almost  equally  Intereisting  abridgment 
of  the  larger  book.  The  various  styles  of  dwel- 
lings, from  the  simple  burrow  in  the  ground  to 
the  almost  thoughtfully-constructed  habitation 
of  the  beaver,  and  from  th«  simplest  to  the  most 

romplicsfe'l  forms  of  birds'  and  insects*  nest^ 
are  in  turn  referred  to,  and  descriherl  in  detail. 
....  Taking  Strang*  Dut'lmgs  as  a  whole, 
it  would  form  as  handsome  a  present  for  young 
people  as  could  be  desired,  and  would  not  he 
an  nnncoeptable  present  to  many  who  are  no 
longer  young.  "The  illustrations  are  numerous 
and  attractive ;  and  each  notice  being  complete 
in  itself,  the  work  has  the  adilitional  fecomravn- 
dation  that  it  can  be  read  at  intervals,  ss  op)>or- 
tuuitied  offer,  without  losing  any  of  its  intenwt.' 
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K.C.B.  late  Governor-General  of  the  Austra- 
lian Colonies,  and  Governor  of  Madras. 
With  Two  Maps.    2  vols.  8vo.  28s. 

On  Parliamentary  Gkyvemment 

in  England :  its  Origin,  Development,  and 
Practical  Operation.  By  Alpheus  Todd, 
Librarian  of  the  Legislative  Assembly  of 
Canada.   2  vols.  8vo.  price  £1 17«. 


The    Constitutional    History   of 

England  since  the  Accession  of  George  III. 
1760—1860.  By  Sir  Thomas  Erskink 
May,  K.C.B.  Cabinet  Edition  (the  Third), 
thoroughly  re>'ised.  3  vols,  crown  8vo. 
price  183. 

A  Historical  Account  of  the  Neu- 
trality of  Great  Britain  during  the  Ameri- 
can Civil  War.  By  Mountaoue  Bernard, 
M.A.    Royal  8vo.  price  16«. 

The  History  of  England,  from  the 

Earliest  Times  to  the  Year  1865.  By  C.  D. 
ToNQE,  Regius  Professor  of  Modem  Histery 
in  Queen*s  College,  Belfast.  New  Edition. 
Crown  8vo.  7#.  6d, 

Lectures  on  the  History  of  Eng« 

land,  from  the  Earliest  Times  to  the  Death 
of  King  Edward  II.  By  William  Long* 
MAN.  With  Maps  and  Illustrations.  8vo.  15m, 

The  History  of  the  Life  and  Times 

of  Edward  the  Third.  By  William 
Longman.  With  9  Maps,  8  Plates,  and 
16  Woodcuts.    2  vols.  8vo.  28f. 

History  of  Civilisation  in  England 

and  France,  Spain  and  Scotland.  By 
Hbnby  Thomas  Buckle.  New  Sdititm 
of  the  entire  work,  with  a  complete  Indbx. 
8  vols,  crown  8vo.  24«. 
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Bealities  of  Irish  Life.     By  W. 

Steuabt  Trekgh,  Land  Agent  in  Ireland 
to  the  Marquees  of  Lansdowne,  the  Mar- 
qneas  of  Bath,  and  Lord  Digbj.  Fifth 
Edition.    Crown  8yo.  6«. 

The  Student's   Manual  of   the 

History  of  Ireland.  By  M.  F.  Cusack, 
Authoress  of  *The  Dliistrated  History  of 
Ireland.'    Crown  8vo.  price  6«. 


A  Student's  Manual  of  the 

tory  of  India,  from  the  Earliest  Period  to 
the  Present  By  Colonel  Meadows  Tat- 
LOB,  M.ILA.S.  M.R.IJ^.  Crown  8vo.  with 
Map6»  It,  Sd. 

The  History  of   India,   from  the 

Earliest  Period  to  the  dose  of  Lord  Dal- 
honsie's  Administration.  By  John  Clark 
Mabshman.    8  vols,  crown  8vo.  22«.  6d. 

Indian  Polity :  a  View  of  the  System 
of  Administration  in  India.  By  Lieut.-CoI. 
Gbobob  CuEfiMET.  Second  Edition,  re- 
vised, with  Map.    8vo.  21s. 

Home  Politics :  being  a  Consideration 
of  the  Causes  of  the  Growth  of  Trade  in 
relation  to  Labour,  Pauperism,  and  Emi- 
gration.   By  Danibl  Gbakt.    8vo.  7«. 

Demooraoy  in  America.  By  Alexis 

Db  Tocqubyillb.  Translated  by  Henry 
Rbbtb.    2  Yols.  8vo.  21s. 

Waterloo  Lectures :  a  Study  of  the 

Campaign  of  1815.  By  Colonel  Charles 
C.  Chbsxby,  R.E.  late  Professor  of  Military 
Art  and  History  in  the  Staff  College.  Second 
Edition.    8vo.  with  Map,  lO*.  6rf. 

The  Military  Besources  of  Prus- 
sia and  France,  and  Recent  Changes  in  the 
Art  of  War.  By  Lieut.-Col.  Chesney, 
R.E.  and  IIenry  Reeve,  D.C.L.  Crown 
8vo.  7#.  M. 

The  Overthrow  of  the  Qermanic 

Confederation  by  Prussia  in  1866.  By  Sir 
A.  Malet,  Bart.  K.B.C.  late  H.B.M.  Envoy 
and  Minister  at  Frankfort.  With  5  Maps. 
Sto.  18a. 

The  Oxford  Beformers— John  Colet, 

Erasmus,  and  Thomas  More ;  being  a  His- 
tory of  their  Fellow- Work.  By  Fbederio 
Sbeboum.    Second  Edition.    8to.  Hs. 

History  of  the  Beformation  in 

Europe  in  the  Time  of  Calvin.  By  J.  H. 
Merlb  D*AuBiONi,  D.D.  Vols.  I.  and 
II.  8vo.  28».  Vol.  III.  12«.  Vol,  IV.  price 
16*.  and  Vol.  V.  price  16«. 


Chapters  from  French  EQstory ; 

St  Louis,  Joan  of  Arc,  Henri  IV.  with 
Sketches  of  the  Intermediate  Periods.  By 
J.  H.  GuRNEY,  M.A.  New  Edition.  Fop. 
8vo.  6«.  6d. 

The  History  of  Greece.  By  C.  Thibl- 

WALL,  D.D.  Lord  Bishop  of  St  David's. 
8  vols.  fcp.  28s. 

The  Tale  of  the  Great  Persian 

War,  from  the  Histories  of  Herodotus.  By 
George  W.  Cox,  M.A.  late  Scholar  of 
Trin.  GoU.  Oxon.    Fcp.  8s,  6dL 

Greek  History  firggi  Themistocles 

to  Alexander,  in  a  Series  of  Lives  from 
Plutarch.  Revised  and  arranged  bv  A.  H. 
Clouoh.    Fcp.  with  44  Woodcuts,  6#. 

Critical  History  of  the  Lan- 
guage and  Literature  of  Ancient  Greece. 
By  William  Mure,  of  Caldwell.  5  vols. 
8vo.  £8  9». 


.    of    the    Iiiteratare   of 

AncientGrsece.  By  Professor  K.O.MUller. 
Translated  by  Lewis  and  Donaldson. 
8  vols.  8vo.  21#. 

The  EUstory  Of  Borne.  ByWiLHRuc 

Ihne.  English  Edition,  transbitod  and 
revised  by  the  Author.  VoiA  I.  and  II. 
8vo.  80*. 

History  of  the  City  of  Borne  firom 

its  Foundation  to  the  Sixteenth  Century  of 
the  Christian  Era.  By  Thomas  R  Dyer, 
LL.D.    8vo.  with  2  Maps,  16*. 

History  of  the  Bomans    under 

the  Empire.  By  Very  Rev.  Cil\kles 
Meri  VALE,  D.C.L.  Dean  of  Ely.  8  xoU.  i»o*t 
8vo.  price  48*. 

The    Fall    of  the    Boman    Be- 

public ;  a  Short  History  of  the  Last  Cen- 
tury of  the  Commonwealth.  By  the  same 
Author.    12mo.  7*.  6d. 

Historical     and     Chronological 

Encyclopaadia ;  compriaing  Chronological 
Notices  of  all  the  Great  Events  of  Universal 
History,  including  Treaties,  Alliances, 
Wars,  Battles,  &c. ;  Incidents  in  the  Livts 
of  Eminent  Men,  Scientific  and  Geogra- 
phical Discoveries,  Mechanical  Inventions, 
and  Social,  Domestic,  and  Economical  Im- 
provements. By  the  late  B.  B.  Woodwajus 
B.A.  and  W.  L.  B.  Gates.    1  vol.  8vo. 

[In  tAeprest, 

An  Historical  View  of  Uteratare 

and  Art  in  Great  Britain  fVom  the  Acces- 
sion of  the  House  of  Hanover  to  the  Kcigfl 
of  QueenVictoria.  By  J.  Murray  Graiiax* 
M.A.    8vo.  price  14f. 
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History  of  European  Morals  from 

Augustas  to  Charlemagne.     By  W.  £.  H. 
LsoKTi  M JL    2  vols.  8vo.  price  28f. 

History  of  the  BSe%  and  Influence  of 
tha  Spirit  of  Rationalism  in  Europe.  By 
tha  same  Author.  Cabinet  Edition  (the 
Fourth).    2  Yols.  crown  Svo.  price  16*. 

God  in  History ;  or,  the  Progress  of 
Man's  Faith  in  the  Moral  Order  of  the 
World.  By  the  late  Baron  BuNSEN.  Trans- 
lated from  the  German  by  Susanna  Wink- 
WOBTH  ;  with  a  Preface  by  Dean  Stanley 
8  vols.  8yo.  42ff. 

Boorates  and  the  Sooratic  Sohools. 

Translated  from  the  German  of  Dr.  £.  Zel- 
UEB,  with  the  Author's  approval,  by  the 
B/tY,  OswAiJ>  J.  RsicHEL,  B.C.L.  and  M.A. 
Crown  8to.  8f .  Sd, 

The    Stoiosi    Epionreans,    and 

Sceptics.  Translated  from  the  German  of 
Dr.  £.  Zeller,  with  the  Author's  approval, 
by  Oswald  J.  Reichel,  B.CL.  and  M.A. 
Ciown  8vo.  14>ff. 

Saint-Sinion  and  Saint-Simonism; 

a  Chapter  in  the  Histery  of  Socialism  in 
France.  By  Arthur  J.  Booth,  M.A. 
Cro¥m  8vo.  price  7«.  6<2. 

The  History  of  Philosophy,  from 

Thales  to  Comte.  By  George  Henry 
Lbwbs.  Fourth  Edition,  corrected,  and 
partly  rewritten.    2  volt.  8vo.  d2«. 


The  Mythology  of  the   Aryan 

Nations.  By  George  W.  Cox,  M.A.  late 
Scholar  of  Trinity  College,  Oxford.  2  vols. 
8vo.  price  28«. 

The    English   Beformation.     By 

F.  C.  Massingberd,  M.A.  Chancellor  of 
Lincoln.   4th  Edition,  revised.   Fcp.  7«.  M. 

Maunder's  Historical  Treasury ; 

comprising  a  General  Introductory  Outline 
of  Universal  History,  and  a  Series  of  Sepa- 
rate Hlstorks.    Fcp.  6«. 

Critical  and   Historical    Essays 

contributed  to  the  Edinburgh  Review  by 
the  Right  Hon.  Lord  Macaulay  : — 

Student's  Edition,  crown  8vo.  6«. 
People's  Edition,  2  vols,  crown  8vo.  8#. 
Cabinet  Edition,  4  vols.  24*. 
Library  Edition,  3  vols.  8vo.  3C«. 

History  of  the    Early  Church, 

from  the  First  Preaching  of  the  Gospel  to 
the  Council  of  Nicsa,  a.d.  825.  By  the 
Author  of  *  Amy  Herbert*  New  Edition. 
Fcp.  4ff.  6«f. 

Sketch  of  the  History  of  the 

Church  of  England  to  the  Revolution  of 
1688.  By  the  Right  Rev.  T.  V.  Short, 
D.D.  Lord  Bishop  of  St.  Asaph.  Eighth 
Edition.    Crown  8vo.  It,  6d, 

History  of  the  Christian  Church, 

from  the  Ascension  of  Christ  to  the  Conver- 
sion of  Constantino.    By  E.  Burton,  IXD. 
late  Regius  Prof,  of  Divinity  in  the  Uni 
versity  of  Oxford.    Fcp.  8*.  6d. 


Biographical  Works. 


A  Memoir  of   Daniel  Maclise, 

IBLA,  By  W.  Justin  O'Drisooll, 
M.R.IJ^.  Barrister-at-Law.  With  Portrait 
and  Woodcuts.    Post  8vo.  price  7«.  6<f. 

Memoirs    of    the    Marquis    of 

Pombal;  with  Extracts  firom  his  Writings 
and  ftom  Despatches  in  the  State  Papers 
Office.  By  the  Conde  Da  Carnota.  New 
Edition.    8vo.  price  7«. 

Reminiscences  of  Fifty  Years. 

By  Mark  Boyd.    Post  8vo.  price  10«.  6d. 

llieliife  of  Isambard  Kingdom 

Bmnel,  Civil  Engineer.  By  Isambard 
Bbunel,  B.C.L.  of  Lincoln's  Inn,  Chan- 
odlor  of  the  Diocese  of  Ely.  With  Por- 
trait, Plates,  and  Woodcuts.    8vo.  21«. 


The  Life  and  Letters  of  the  Bev. 

Sydney  Smith.  Edited  by  his  Daughter^ 
Ladv  Holland,  and  Mrs.  Austin.  New 
Edition,  complete  in  One  Volume.  Crown 
8vo.  price  6#. 

Some  Memorials  of  B.  D.  Hamp- 
den, Bishop  of  Hereford.  Edited  by  his 
Daughter,  Henrietta  Hampden.  8v<). 
with  Portrait,  price  12«. 

The  Life  and  Travels  of  G^eorge 

Whitefield,  M.A.  By  Jamks  Paterson 
Gledstone.    8vo.  price  14^. 

*  This  pleasantly-writ* ;  answer  to  a  qaestion 
ten  and  genial  biorraph^  !  which  at  first  appears  to 
of  the  most  extraordi*  |  be  almost  incapable  d 
nary  preacher  that  Eng- ,  axtysatisfactory  solution 
iMia  ever  produced  en*  —What  was  the  secret  of 
dearours,  and  we  think  :  his  extraordinary  power.' 
with   considerable  sac-  '■  AmxwMvu. 

oees,    to    furnish    the 
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Memoir  of  Pope  Siztus  the  Fifth. 

By  Baron  HUbmer.  Translated  from  the 
Original  in  French,  with  the  Author's 
sanction,  by  Hubert  £.  H.  Jerxutoham. 
2  Yola.  8vo.  [In  the  press. 

The  Idfe  and  Letters  of  Faraday. 

By  Dr.  Bekce  Jones,  Secretary  of  the 
Royal  Institution.  Second  Edition,  with 
Portrait  and  Woodcuts.    2  vols.  8vo.  2Ss, 

Faraday  as  a  Disooverer.  BtJohn 

Ttxdall,  LL.D.  F.R.S.  New  and  Cheaper 
Edition,  with  Two  Portraits.  Fcp.  8vo. 
price  3«.  6d, 

lAves  of  the  Lord  Chancellors 

and  Keepers  of  the  Great  Seal  of  Ireland, 
from  the  Earliest  Times  to  the  Reign  of 
Queen  Victoria.  By  J.  R.  O'Flanaoan, 
M.R.I.A.  Barrister.    2  vols.  8vo.  36*. 

Diotionary  of  General  Biography; 

containing  Concise  Memoirs  and  Notices  of 
the  most  Eminent  Persons  of  all  Countries, 
from  the  Earliest  Ages  to  the  Present  Time. 
Edited  hv  William  L.  R.  Cates.  Syo. 
price  21«. 

Life  of  the  Duke  of  Wellington. 

By  the  Rev.  G.  R.  Gleio,  M.A.  Popular 
Edition,  carefully  revised ;  with  copious 
Additions.    Crown  8vo.  with  Portrait,  bs. 

Father   Mathew;   a  Biography. 

By  John  Francis  Magvire,  M.P.  Popular 
Edition,  with  Portrait.    Crown  8vo.  Bs.  Qd. 


History  of  my  Beligions  Opinions. 

By  J.  H.  Newman,  D.D.  Being  the  Sub- 
itance  of  Apologia  pro  YitA  SuA.  Pott  8to. 
price  6«. 

Letters    and    Life   of    Francis 

Bacon,  including  all  his  Occasional  Works. 
Collected  and  edited,  with  a  Commentaiy, 
by  J.  Speddino.  Vols.  I.  &  II.  8vo.  24f. 
Vols.  III.  &  IV.  24«.    Vol.  V.  12«. 

Felix  Mendelssohn's  Letters  from 

Italy  and  Switzerland,  and  Liters  from 
1883  to  1847,  translated  by  Lady  Wallace. 
With  Portrait.    2  vols,  crown  8vo.  5s.  each. 

Memoirs  of  Sir  Henry  Havelook, 

K.C.B.      By   John   Clark   Marskman. 

People's  Edition,  with  Portrait  Crown  8vo. 
price  8s.  Sd. 

Essays  in  Eoclesiastioal  Biogra- 
phy. By  the  Right  Hon.  Sir  J.  Stxfren, 
LL.D.    Cabinet  Edition.  Crown  8vo.  7s.  $d. 

Vioissitudes  of  Families.    By  Sir 

J.  Bernard  Burke,  C.B.  Ulster  King  of 
Arms.  New  Edition,  remodelled  and  en- 
larged.   2  vols,  crown  8vo.  21«. 

Lives  of  the  Queens  of  England. 

By  AoNEs  Strickland.  Libraiy  Edition, 
newly  revised;  with  Portraits  of  every 
Queen,  Autographs,  and  Vignettes.  8  vols, 
post  8vo.  7s.  6dL  each. 

Mannder's    Biographical    Tz«a- 

sury.  Thirteenth  Edition,  reconstructed  and 
partly  re-written,  with  above  1,000  additional 
Memoirs,  by  W.  L,  R,  Cates.   Fcp.  6s. 


Criticism^  Philosophy^  Polity^  (^'C. 


On  Bepresentative  Government. 

By  John  Stuart  Mill.    Third  Edition. 
8vo.  9s.  crown  8vo.  2s. 

On  Ijiberty.    By  the  same  Author.    Fourth 

Edition.      Post  8vo.  Is.  Gd.     Crown    8vo. 

Is.  Ad. 
Prinoiplea  of  Political  Economy.  By  the 

same.    Eighth  Edition.    2  vols.  8vo.  80s.  or 

in  1  vol.  crown  8vo.  5s. 
Utilitarianism.  By  the  same.  4th  Edit.  8vo.  5s. 

Dissertationa  and  Diaouaaiona.  By  the 
same  Author.  Second  Edition.  8  vols.  8vo. 
price  86». 

Examination  of  Sir  "W.  Hamilton'a 
Philosophy,  and  of  the  principal  Philoso- 
phical Questions  discussed  in  Ms  Writings. 
By  the  same.    Third  Edition.    8vo.  16s. 

The  Subjection  of  Women.    By 

John  Stuart  Mill.    New  Edition.     Post 
8vo  5«. 


Inaugural  Address  delivered  to  the 

University  of  St  Andrews.  By  Joitf 
Stuart  Mill.   8vo.  5s.    Crown  8vo.  U. 

Analysis  of  the  Phenomena  of 

the  Human  Mind.  By  James  Mill.  A 
New  Edition,  with  Notes,  Illustrative  sod 
Critical,  by  Alexander  Bain,  Ande£W 
FiNDLATER,  and  George  Grotb.  Edited, 
with  additional  Notes,  by  John  Stuabt 
Mill.    2  vols.  8vo.  price  28s. 

The  Elements  of  Folitioal  Eco- 
nomy. By  Henry  Dunning  Macxiod, 
M.A.  Barrister>at-Law.    8vo.  16«. 

A  Dictionaxy  of  Folitioal  Soonomii 
Biographical,  Bibliographical,  Historiciif 
and  Practical  By  the  same  Author.  Voi. 
I.  royal  8to.  80s. 
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Iiord  Bacon's  Works,  ooUeoted 

ftnd  edited  by  R.  L.  Ellib,  i/LJi,  J.  Sped- 
Dnro,  HA.  and  D.  D.  Hxath.  New 
and  Cheeper  Edition.  7  rok.  8to.  price 
£8  18«.M. 

A  System  of  Logio,  Batiocinative 

and  Inductive.  By  Johx  Stuabt  Mill. 
Serenth  Edition.    2  vols.  8to.  26*. 

Analysis  of  Mr.  Mill's  System  of 

Logic.  By  W.  Stebbino,  MJ^.  New 
Edition.    12mo.  3$,  6d. 

The  Institutes  of  Justinian;  with 

EngHah  Introduction,  Translation,  and 
Notes.  By  T.  C.  Saxdars,  M.A.  Barrister- 
at-Law.    New  Edition.    £hro.  15*. 

The  Ethics  of  Aristotle ;  with  EsBays 

and  Notes.  By  Sir  A.  Grant,  Bart.  M.A. 
LL.D.  Second  Edition,  revised  and  com- 
pleted.   2  vols.  8vo.  price  28«. 

TheNicomaohean  Ethics  of  Aris- 
totle. Newly  translated  into  English.  By 
B.  Williams,  B.A.  Fellow  and  late  Lec- 
turer Merton  College,  Oxford.    8vo.  12«. 

Bacon's  Essays,  with  Annotations. 

By  R.  Whatelt,  D.D.  late  Archbishop  of 
Ihiblin.    Sixth  Edition.    8vo.  10*.  6d, 

Elements  of  Logic.  By  R.  Whatelt, 
DJD.  late  Archbishop  of  Dublin.  New 
Edition.    8vo.  10«.  6<f.  crown  8vo.  4m.  Qd. 

Elements  of  Bhetorio.  By  the  same 
Author.  New  Edition.  8vo.  10*.  6d.  Crown 
Svo.  4«.  Sd. 

Xnslieli  Bynonyxnea.  ByE.  Jaite Whatelt. 
Edited  by  Archbishop  Whatelt.  5th 
Edition.    Fcp.  d«. 

An    Outline   of  the    Necessary 

Laws  of  Thought :  a  Treatise  on  Pure  and 
Applied  Logic  By  the  Most  Rev.  W. 
Thosisoh,  D.D.  Archbishop  of  York.  Ninth 
Thousand.    Crown  8vo.  bt.  6d, 


The  Election  of  Bepresentatives, 

Parliamentary  and  Municipal;  a  Treatise. 
By  Thomas  Hare,  Barrister-at-Law.  Third 
Edition,  with  Additions.    Crown  8vo.  6«. 

Speeches  of  the  Bight  Hon.  Iiord 

Macavlat,  corrected  by  Himself.  People*s 
Edition,  crown  8vo.  3«.  Od. 

Iiord   Macaulay's   Speeches   on 

Parliamentary  Reform  in  1881  and  1882. 
16mo.  price  Oxe  Shilldto. 

Walker's  Pronouncing  Diction- 
ary of  the  English  Language.  Thoroughly 
reriaed  Editions^  by  B.  IL  Smart.  8vo. 
12f.  16mo.  €•. 


A    Dictionary   of    the    Tz«gHeH 

Language.  By  R.  G.  Latham,  MJL  M.D. 
F.R.S.  Founded  on  the  Dictionary  of  Dr.  S. 
Johnsox,  as  edited  by  the  Rev.  H.  J.  Todd, 
with  numerous  Emendations  and  Additions. 
4  vols.  4to.  price  £7. 

Thesaurus  of  English  Words  and 

Phrases,  classified  and  arranged  so  as  to 
facilitate  the  expression  of  Ideas,  and  assist 
in  Literary  Composition.  By  P.  M.  Rogbt, 
M.D.    New  Edition.    Crown  8vo.  10*.  6d. 

The  Debater ;  a  Series  of  Complete 
Debates,  Outlines  of  Debates,  and  Questions 
for  Discussion.    By  F.  Rowtox.    Fcp.  6#. 

Lectures  on  the  Science  of  Lan- 
guage. By  F.  Max  Mcller,  M.A,  &c 
Foreign  Member  of  the  French  Institute. 
Sixth  Edition.  2  vols,  crown  8vo  price  16«. 

Chapters  on  Language.   By  F.  W. 

Farrar,  M.A.  F.R.S.  Head  Master  of 
Marlborough  College.    Crown  8vo.  8f.  6dL 

Southey's  Doctor,  complete  in  One 
Volume,  edited  by  the  Rev.  J.  W.  Wabteb, 
B.D.    Square  crown  8vo.  12t,  6d, 

Historical  and  Critical  Commen- 
tary on  the  Old  Testament;  with  a  New 
Translation.  By  M.  M.  Kalisch,  PhJ). 
Vol.  I.  Genesis,  8vo.  18«.  or  adapted  for  the 
General  Reader,  12*.  Vol.  II.  Exodus,  16s. 
or  adapted  for  the  General  Reader,  12s. 
Vol  III.  Leviticus,  Part  I.  lbs,  or  adapted 
for  the  General  Reader,  Ss. 

A  Hebrew  Qrammar,  with  XSxeroiBea. 
By  the  same.  Part  I.  Outlines  with  Exer- 
cises, 8vo.  12s.  6d.  Key,  5s.  Part  II.  Ex- 
ceptiomd  Forms  and  Constructions,  12s,  Bd, 

Manual  of  English   Literature, 

Historical  and  Critical :  with  a  Chapter  on 
English  Metres.  By  Thomas  Arnold,  MJl, 
Second  Edition.    Crown  8vo.  7s,  6d. 

A  Latin-English  Dictionary.   By 

John  T.  White,  D.D.  Oxon.  and  J.  £. 
Riddle,  M  Jl.  Oxon.  Third  Edition,  re- 
vised.   2  vols.  4to.  pp.  2,128,  price  42s. 

White'a  College  Lstin-EngliahDiotion- 
ary  (Intermediate  Size),  abridged  from  the 
Parent  Work  for  the  use  of  University 
Students.  Medium  8vo.  pp.  1,048,  price  18« 

Wliite'a  Junior  Student's  Complete 
Latin-English  and  English-Latin  Dictionary. 
Revised  Edition.  Square  12mo.  pp.  1,068, 
price  12«. 

S«n*nit«lv  /Ekglish-Latih,  bs,  Bd. 
Separately  ^L^Tm-ENOUBH,  7s.  W. 
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An  English-Greek  Lezioon,  con- 
taining all  the  Greek  Words  used  hj  Writers  | 
of  good  authoritj.  By  C.  D.  Yoxqe,  BA.  i 
New  Edition.    4to.  2U  • 

Mr.  Yonge's  New  Lezioony  En-  , 

glisli  and  Greek,  abridged  from  his  larger   | 
work  (as  above).    Square  12mo.  Bt,  6dl  j 

The  Mastery  of  Languages;  or,  < 

the  Art  of  Speaking  Foreign  Tongues 
Idiomatically.  By  Thomas  Prenderoast, 
late  of  the  Civil  Service  at  Madras.  Second 
Edition.    8vo.  6«. 

A  Ghreek-English  Lezioon*  Com- 
piled by  H.  G.  LiDDELL,  D.D.  Dean  of 
Christ  Church,  and  R.  Soott,  D.D.  Dean 
cf  Rochester.  Sixth  Edition.  Crown  4to. 
price  36<. 

A  Lezioon,  Greek  and  English, 

abridged  for  Schools  from  Liddell  and 
Soott'b  GrtMk'Engliih  Lexicon.  Twelfth 
Edition.    Square  12mo.  7s.  6d. 


A  Praotioal   Diotionaiy  of  the 

Flench  and  Engliah  Languages.  ByPro- 
fSesser  L^ir  Cohtanskau,  many  yeaxi 
Frendi  Examiner  for  Military  and  Civil 
Appointments,  &c.  New  Edition,  careftilly 
revised.    Post  8vo.  10«.  6dL 

Ck>ntanseau'8  Pocket  Diotionaiy , 

French  and  English,  abridged  fit«i  the 
Practical  Dictionary,  by  the  Author.  New 
Edition.  18mo.  price  Ba,  $d. 

A  Sanskrit-English   Dictionary. 

The  Sanskrit  words  printed  both  in  the 
original  Devanagari  and  in  Roman  letten ; 
with  References  to  the  Best  Editions  of 
Sanskrit  Anthony  and  with  Etynudogies 
and  comparisons  of  Cognate  Words  chiefly 
in  Greek,  Latin,  Gothic,  and  Anglo-Sax^n. 
Compiled  by  T.  Beswkt.    8vo.  52f.  6<i. 

New  Praotioal  Dictionary  of  the 

German  Language;  (Serman-EnglBh,  and 
Eng^-Gennan.  By  the  Rev.  W.  L. 
Blacklbt,  MJL  and  Dr.  Cabjl  Mabtiv 
Friedlaxder.    Post  8vo.  7t.  6dL 


Miscellaneous  Works  and  Popular  Metaphysics. 


The  Essays  and  Contributions  of 

A.  EL  H.  B.    Uniform  Editbns  :— 

Baoreations  of  a  Conntnr  Fanon. 
FntST  and  Seoond  Sebies,  B».  6d.  each. 

The  Oommonplaoe  Philosopher  In 
Town  and  Country.   Crown  8vo.  8#.  6d. 

Leisure  Hours  in  Town ;  Essajrs  Consola- 
tory,i£sthetical,  Moral,  Social,  and  Domestic. 
Crown  8vo.  3«.  Gd. 

The  Autumn  Holidays  of  a  Country 
Parson.    Crown  8vo.  8#.  Sd. 

The  Qraver  Thoughts  of  a  Country 
Parson.  First  and  Secxjnd  Series,  crown 
8vo.  35.  6e/.  each. 

Critical  Essays  of  a  Country  Parson, 
selected  from  Essays  contributed  to  Frastr'i 
Magazine.    Crown  8vo.  34.  6</« 

Sunday    Afternoons     at    the    Parish 

Church   of    a   Scottish    University   City. 

Crown  8vo.  3».  6<f. 
Lessons    of    Middle     Age,    with   some 

Account    of    various     Cities    and    Men. 

Crown  8vo.  3».  W. 

Counsel  and  Comfort  Spoken  from  a 
City  Pulpit    Crown  8vo.  8».  6d. 

Changed  Aspeots  of  Unchanged 
Truths ;  Memorials  of  St,  Andrews  Sundays. 
Crown  8vo.  3s.  6(f. 

Present-Day  Thoughts;  Memorials  of 
St  Andrews  Sundays.    Crown  8vo.  8«.  6<f. 


Short  Studies  on  Great  Sultf  eots. 

By  James  ANTHomr  Fboude,  MA.  lata 
Fellow  of  Exeter  College,  Oxford.  Third 
Edition.  8vo.  12t.  Second  Series,  8vo.l2t. 

Lord  Maoa[ila7*8  MIsoeTlaneoas 

Writings:— 

Ltbrart  Edition,  2  vols.  8vo.  Portrait,  21«. 
People's  EDiriONy  1  voL  crown  8vo.  Am,  6<i 

Lord  Maoaulay's  Miscellaneous 

Writings  and  Speeches.  Student's  Edition, 
in  One  Volume,  crown  8vo.  price  6«. 

The  Bev.  Sydney  Smith's  Us- 

cellaneousWorkis  including  Peter  Plymley's 
Letters,  Articles  contributed  to  the  ESm- 
burgh  lUvieWy  Letters  to  Archdeacon  Single- 
ton, and  other  Miscellaneous  Writings.  1 
vol.  crown  8vo.  6#. 

The  Wit  and   Wisdom  of  the   Bev. 

Sydney  Smith;  a  Selection  of  the  most 
memorable  Passages  in  his  Writings  and 
Conversation.    Crown  8vo.  St.  6d, 

The  Eolipse  of  Faith ;  or,  a  Visit  to  s 

Religions  Sceptic.  By  Henbt  Rogbbs. 
Twelfth  Edition.    Fcp.  8vo.  5§. 

Defence  of  the  Xolipse  of  Faith,  hy  iti 
Author.    Third  Edition.    Fcp.  8vo.  Ss.  M. 

Beleotions  from  the  OorrespondsiiM 
of  R.  E.  H.  Greyson.  By  the  same  Author. 
Third  Edition.    Crown  8vo.  7«.  6dL 


NEW  WORKS  PUBUBRSD  bt  LONGMANS  akd  GO. 


AOnlUes  of  Speeeh,  Foar  Lectores 
deliTered  at  the  Bojal  Institution  of  Great 
Britain.  By  the  Rer.  F.  W.  Farbar, 
1CA.F.R.&  Post  8yo.  with  2  Maps,  5«.6d: 

Chips  from  a  G^enuian  Workshop ; 

beteg  Essays  on  the  Science  of  Religion, 
and  on  Mythology,  Traditions,  and  Customs. 
By  F.  Max  MirLLXB,  M.A.  &c.  Foreign 
Member  of  the  French  Institute.  3  vols. 
8to.  £2. 

An  Introdnotdon  to  Mental  Fhi- 

kMophy,  on  the  InductiTe  Method.  By 
J.  D.  MoBKLL,  M.A.  LL.D.    8vo.  12f. 

Blwnanta  of  Fsy6holog7i  containing  the 
Analysis  of  the  IntcJlectual  Powers.  By 
the  same  Author.    Post  8vo.  7«.  Sd, 

The  Seoret  of  Hegel:  being  the 

Hegelian  System  in  Origin,  Principle,  Form, 
and  Matter.  By  James  Hutchison  Stir- 
LCfo.    2  Tols.  8yo.  28«. 

Sir  WiUiam  Hamilton ;  being  the  Philo- 
sophy of  Perception :  an  Analysis.  By  the 
same  Author.    8vo.  6*. 

The   Senses  and  the   Intellect. 

By  ALEXAin>ER  Bain,  LL.D.  Prof,  of  Logic 
in  the  Univ.  of  Aberdeen.  Third  Edition, 
^o.  16s. 

Mental  and  Moral   Scienoe:    a 

Compendium  of  Psychology  and  Ethics. 
By  Alexander  Bain,  LL.D.  Second 
Edition.    Crown  8yo.  10«.  Qd, 


TTebervreg*8    System   of   Logio, 

and  History  of  Lc^cal  Doctrines.    TMns- 
lated,  with  Notes  and  Appendices,  by  T.  M. 
LiNDSAT,  M.A.  F.R.S.E.    8to.  price  16f. 

The  Philosophy  of  Neoesaity;  or, 

Natural  Law  as  applicable  to  Mental,  Moral, 
and  Social  Science.  By  Chablbb  Brat. 
Second  Edition.    8vo.  9«. 

The  Xduofttion  of  the  Veelinss  and 
Aflbctions.  By  the  same  Author.  Third 
Edition.    8vo.  8«.  M, 
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On  7oroe,  ita  Mental  and  Moral  Corre- 
lates.   By  the  same  Author.    Bv,  b$. 

Time  and  Spaoe;  a  Metaphysical 
Essay.  By  Shadworth  H.  HoDoaoir. 
8yo.  price  16*. 

The  Theory  of  Practioe;  an  Ethical 

Inquiry.  By  Shadworth  H.  HoDoaoN. 
2  vols.  8vo.  price  24m, 

A  Treatise  on  Human  Nature; 

being  an  Attempt  to  Introduce  the  E^xpe- 
rimental  Method  of  Reasoning  into  Moral 
Subjects.  By  David  Humk.  Edited,  with 
Notes,  Ac,  by  T.  H.  Grkszt,  Fellow,  and 
T.  H.  Gross,  late  Scholar,  of  Balliol  Col 
lege,  Oxford.  [/n  the  prets. 

Essays  Moral,  Folitioal,  and  Li- 
terary. By  Da  VXD  Hums.  By  the  same 
Editors.  [/« theprea. 

*,*  The  above  will  form  a  new  edition  of 
David  Huxe^s  Philosophical  Worht,  com- 
plete  in  Four  Volumes,  but  to  be  had  in  Two 
separate  Sections  as  announced. 


Astronomy^  Meteorology^  Popular  Geography^  Sfc. 


Outlines  of  Astronomy.     By  Sir 

J.  F.  W.  Herschel,  Bart.  M.A.  Eleventh 
Edition,  with  Plates  and  Woodcuts.  Square 
crown  8vo.  12s. 

Other  Worlds  than  Ours;    the 

Plurality  of  Worlds  Studied  under  the 
Light  of  Becent  Scientific  Researches.  By 
B.  A.  Proctor,  BJL  F.B.A.S.  Second 
Edition,  revised  and  enlarged;  with  14 
Illustrations.    Crown  8vo.  10«.  6<f. 

The  Sun;  Buler,  IdghtyFirey  and 

Life  of  the  Planetary  System.  By  Richard 
A.  Proctor,  BJL  F.RJLS.  WithlOPUtes 
(7  coloured)  and  107  Woodcuts.  Crown 
8vo.  price  14ff. 

Saturn  and  its  Syttem.    By  the  same 
Author.    8vo.  with  14  Plates,  14f. 


Celestial   Objects  for   Common 

Telescopes.  By  T.  W,  Webb,  M.A.  F.RJLa 
Second  Edition,  revised  and  enlarged,  with 
Map  of  the  Moon  and  Woodcuts.  16mo. 
price  It,  6<2. 

Navigation    and    Nautical    Aa- 

tronomy  (Practical,  Theoretical,  Scientifie) 
for  the  use  of  Students  and  Practical  Men. 
By  J.  Merrifield,  F.RJI.S.  and  H. 
EVBRB.    8vo.  14«. 

The    Canadian    Dominion.     By 

Charles  Marshall.  With  6  Illustrations 
on  Wood.    8vo.  price  12«.  6</. 

A  General  Dictionary  of  Geo- 

g^phy.  Descriptive,  Physical,  Statistical, 
and  Historical  ;  fbrming  a  complete 
Gazetteer  of  the  World.  By  A.  Keith 
JoHKSTON,  F.R.&E.  New  Edition.  8vo. 
price  81*.  6dL 


NEW  WORKS  PUBLISHED  BT  LONGBfANS  ax9  CO. 


A  Ifftnnal  6f  Geography,  Physical, 

Imdnstria],  and  Political.  By  W.  Hughes, 
FJLG.&  Prof,  of  Geog.  in  King's  ColL  and  in 
Qoeen's  Coll.  Lond.  With  6  Bfaps.  Fcp.  7«.  6d, 

Mfttinder's  Treasury  of  Geogra- 
phy, Physical,  Historical,  Descriptive,  and 
PoiiticaL  Edited  by  W.  Hughes,  F.R.G.S. 
With  7  Maps  and  16  Plates.    Fcp.  6«. 


The   Publio   SchoolB    Atlas   of 

Modem  Geography.  In  Thirty-one  Mi^w, 
exhibiting  clearly  the  more  important 
Physical  Features  of  the  Countries  deli- 
neated, and  Noting  all  the  Chief  Placci  of 
Historical,  Commercial,  and  Social  Interest 
Edited,  with  an  Introduction,  by  the  Ber. 
G.  BuTLEB,  MA.  Imperial  quarto,  price 
d«.  6(f.  sewed ;  5s.  cloth.        [Nearly  retufy. 


Natural  History  and  Popular  Science. 


Oanot's  Elementary  Treatise  on 

Physics,  Experimental  and  Applied,  for  the 
use  of  Colleges  and  Schools.  Translated  and 
Edited  with  the  Author's  sanction  by 
E.  Atkinson,  Ph.D.  F.C.a  New  Edition, 
rerised  and  enlarged ;  with  a  Coloured  Plate 
and  €20  Woodcuts.    Post  8vo.  15*. 

The   Elements    of    Physios   or 

Natural  Philosophy.  By  Neil  Arnott, 
M.D.  F.R.S.  Physician-Extraordinary  to 
the  Queen.  Sixth  Edition,  re-written  and 
completed.    2  Parts,  8vo.  21s. 

Dove's  Law  of  Storms,  considered  in 
connexion  with  the  ordinary  Movements  of 
the  Atmosphere.  Translated  by  R.  H. 
SooTT,  M.A.  T.C.D.    8vo.  10#.  Bd, 

Bound :  a  Course  of  Eight  Lectures  de- 
liveied  at  the  Royal  Institution  of  Great 
Britain.  By  Professor  John  Tyndall, 
LL.D.  F.R.a  New  Edition,  with  Portrait 
and  Woodcuts.    Crown  8vo.  9#. 

Heat  a  Mode  of  Motion.  By  Pro- 
fessor John  Tyndall,  LL.D.  F.R.S.  Fourth 
Edition.  Crown  8to.  with  Woodcuts, 
price  10a.  Qd. 

Researches     on     Diamagnetism 

and  Magne-CrystalUc  Action ;  including 
the  Question  of  Diamagnetic  Polarity.  By 
Professor  Tyndall.  With  6  Plates  and 
many  Woodcuts.    8vo.  14». 

Notes  of  a  Course  of  Nine  Lec- 
tures on  Light,  delivered  at  the  Royal 
Institution,  a.d.  1869.  By  Professor  Tyn- 
dall. Crown  8vo.  Is.  sewed,  or  Is.  W. 
cleth. 

Notes  of  a  Course  of  Seven  Lec- 
tures on  Electrical  Phenomena  and  Theories, 
delivered  at  the  Royal  Institution,  a.d.  1870. 
By  Professor  Tyndall.  Crown  8vo.  1«. 
sewed,  or  Is.  Qd,  cloth. 

A    Treatise    on    Electricity,    in 

Theory  and  Practice.  By  A.  De  La  Rive, 
Prof,  in  the  Academy  of  Geneva.  Trans- 
lated by  C.  V.  Walker,  F.R,S.  3  vols. 
8vo.  with  Woodcuts,  £3  13s. 


Fragments  of  Science  for  Un- 
scientific People;  a  Series  of  detached 
Essays,  Lectures,  and  Reviews.  By  John 
Tyndall,  LL.D.  F.R,S.  Second  Edition. 
8vo.  price  14s. 

Light  Science  for  Leisure  Hours; 

a  Series  of  Familiar  Essays  on  Scientific 
Subjects,  Natural  Phenomena,  &&  By 
R.  A.  Proctor,  B.A.  F.R.A.S.  Crown  8vo. 
price  7s.  Bd, 

Light :  its  Influence  on  Life  and  Health. 
By  Forbes  Winslow,  M.D.  D.CL.  Oxon. 
(Hon.)    Fcp.  8vo.  6i, 

The     Ck>rrelation     of    Physical 

Forces.  By  W.  R.  Grove,  Q.C.  V.P.R.S. 
Fifth  Edition,  revised,  and  Augmented  by  a 
Discourse  on  Continuity.  8vo.  10s.  6d, 
The  DUeourte,  separately,  price  2s.  Bd, 

The  Beginning :  its  When  and  its 

How.  By  MuNoo  Ponton,  F.R.S.E.  Post 
8vo.  with  very  numerous  Illustrations,  18s. 

Manual  of  G^eology.  ByS.  HAroHTON, 

M.D.  F.R.S.  Fellow  of  Trin.  Coll.  and  Prof, 
of  Geol.  in  the  Univ.  of  Dublin.  Second 
Edition,  with  66  Woodcuts.    Fcp.  7s.  <mL 

Van  Der  Hoeven's  Handbook  of 

Zoology.  Translated  from  the  Second 
Dutch  Edition  by  the  Rev.  W.  Clark, 
M.D.  F.R.S.  2  vols.  8vo.  witii  24  Pistes  of 
Figures,  60s. 

Professor  Owen's   Leotures   on 

the  Comparative  Anatomy  and  Physiology 
of  the  Invertebrate  Animals.  Second 
Edition,  with  235  Woodcuts.    Svo.  21s. 

The  Comparative  Anatomy  and 

Physiology  of  the  Vertebrate  Animals.  By 
Richard  Owen,  F.R.a  D.CL.  With 
1,472  Woodcuts.    8  vols.  8vo.  £8  13s.  Bd. 

Inseots  at  Home.  By  the  Rev.  J.  6. 
Wood,  M.A.,  F.L.S.  With  a  Frontispiece 
in  Colours,  21  AiU-page  Illustrations  and 
about  700  smaller  Illustrations  from  originsl 
designs  engraved  on  Wood  by  G.  Pkars^>!v. 
8vo.  price  21s. 
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Homes  without  Hands :  a  Descrip- 

tion  of  the  Habitatioiu  of  Animals,  daaaed 
according  to  their  Principle  of  ConBtmction. 
By  Bev.  J.  G.  Wood,  M.A.  FX.S.  With 
about  140  Vignettes  on  Wood.    8vo.  21«. 

Strange  Dwellings;  being  a  De- 
scription of  the  HabiUtions  of  Animals, 
abridged  from  *  Homes  without  Hands.' 
By  J.  G.  Wood,  M.A.  F.L.S.  With  a  New 
Frontispiece  and  about  60  other  Woodcut 
Illustrations.    Crown  8vo.  price  7«.  6A 

The  Harmonies  of  Nature  and 

Unity  of  Creation.    By  Dr.  G.  Hartwio. 
Byo,  with  numerous  Illustrations,  18*. 

The  Sea  and  ita  Iiiving  'Wonders.  By 
the  same  Author.  Third  Edition,  enlarged. 
8vo.  with  many  Illustrations,  21*. 

The  Tropical  World.  By  the  same  Author. 
With  8  Chromoxylographs  and  172  Wood- 
cuts.   8vo.  21«. 

The  Subterranean  World.  By  the  same 
Author.  With  3  Maps  and  about  80  Wood- 
cut Illustrations,  including  8  full  size  of 
page.    8yo.  price  21«. 

The  Polar  World:  a  Popular  Description  of 
Man  and  Nature  in  the  Arctic  and  Antarctic 
Begions  of  the  Globe.  By  the  same  Author. 
With  8  Chromoxylographs,  3  Maps,  and  85 
Woodcuts.    8vo.  21«. 


The  Origin  of  Civilisation  and 

the  Primitive  Condition  of  Man  ;  Mental 
and  Social  Condition  of  Savages.    By  Sir    j 
JoHir  Lubbock,  Bart.  M.P.  F.R.S.    Second 
Edition,  revised,  with  25  Woodcuts.    8vo. 
price  16«. 

The    Primitive    Inhabitants    of 

Scandinavia.  Containing  a  Description  of 
the  Implements,  Dwellings,  Tombs,  and 
Mode  ef  Living  of  the  Savages  in  the  North 
of  Europe  during  the  Stone  Age.  By  Svur 
NiLasox.    8vo.  Plates  and  Woodcuts,  ISm. 


Bible  Animals ;  being  a  Description  of 
Every  Living  Creature  mentioned  in  the 
Scriptures,  from  the  Ape  to  the  CoraL  By 
the  Rev.  J.  G.  Wood,  M.A.  FX.a  With 
about  100  Vignettes  on  Wood.    8vo.  21f. 

A    Ftoiiliar    History  of   Birds. 

By  E.  Stanley,  D.D.  late  Lord  Bishop  of 
Norwich.    Fcp.  with  Woodcuts,  8#.  M. 

Kirby  and  Spence's  Introduction 

to  Entomology,  or  Elements  of  the  Natural 
History  of  Insects.    Crown  8vo.  6#. 

Matinder's  Treasury  of  Natural 

History,  or  Popular  Dictionary  of  Zoology. 
Revised  and  corrected  by  T.  S.  Cobbold 
M.D.    Fcp.  with  900  Woodcuts,  6«. 

The    Elements   of   Botany   fbl 

Families  and  Schools.  Tenth  Edition,  re- 
vised  by  Thomas  Moore,  FX.S.  Fcp. 
with  154  Woodcuts,  2».  6<f. 

The    Treasury   of   Botany,     or 

Popular  Dictionary  of  the  Vegetable  King- 
dom ;  with  which  is  incorporated  a  G1m> 
sary  of  Botanical  Terms.  Edited  by 
J.  LiNDLEY,  F.R,S.  and  T.  Moore,  FX.a 
Pp.  1,274,  with  274  Woodcuts  and  20  Steel 
Plates.    Two  Parts,  fcp.  8vo.  12#. 

The  Bose  Amateur's  Guide.   By 

Thomas  Rivers.    New  Edition.    Fcp.  4m, 

Loudon'sEncyclopeDdia  of  Plants ; 

comprising  the  Specific  Character,  Descrip- 
tion, Culture,  Historj',  &c.  of  all  the  Plants 
found  in  Great  Britain.  With  upwards  of 
12,000  Woodcuts.    8vo.  42#. 

Maunder's  Soientiflc  and  Lite- 
rary Treasury ;  a  Popular  Encyclop«dia  of 
Science,  Literature,  and  Art.  New  Edition, 
in  part  rewritten,  with  above  1,000  new 
articles,  by  J.  Y.  Johmsok.    Fcp.  6«. 

A  Dictionary  of  Soience,  Litera- 
ture, and  Art.  Fourth  Edition,  re-edited 
by  the  late  W.  T.  Brande  (the  Author) 
and  Georoe  W.  Cox,  M.A.  3  vols,  medium 
8vo.  price  63*.  doth. 


Chemistry^  Medicine^  Surgery^  and  the  Allied  Sciences. 


A  Dictionary  of  Chemistry  and 

the  Allied  Branches  of  other  Sciences.  By 
Hknbt  Watts,  F.CS.  assisted  by  eminent 
Scientific  and  Practical  Chemists.  5  vols, 
medium  8vo.  price  £7  8«. 

Elements  of  Chemistry,  Theore- 
tical and  PractieaL  By  William  A. 
MiLLBB,  M.D.  LL.D.  Professor  of  Chemis- 
try, King's  College,  London.  Fourth  Edi- 
tion.   8  vols.  8vo.  £8. 

Part  I.  Chemical  Phtsiob,  16«. 

Paet  II.  IvoBOAvic  Chxmutbt,  21«. 

Past  III.  Oboanic  Chxmutbt,  24«. 


A  Manual  of  Chemistry,  De- 
scriptive and  Theoretical.  By  William 
Odlikg,  M.B.  F.R.S.  Part  I.  8vo.  9#. 
Past  II.  nearly  ready. 

A  Course  of  Practical  Chemistry, 

for  the  use  of  Medical  Students.  By 
W.  Odlino,M.B.F.R.S.  New  Edition,  with 
70  new  Woodcuts.    Crown  8vo.  7#.  6d. 

Select    Methods    in    Chemical 

Analysis,  chiefly  Inorganic  By  William 
Crookes,  F.R.S.  With  22  Woodcuts. 
Crown  8vo.  price  12«.  6</. 
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Outlines  of  Chemistry;  or,  BHef  i 

Notes  of  Chemical  Facts.     B7  the  same   j 
Author.    Crown  8vo.  7s.  6d,  \ 

Iieotares  on  Animal  Clieniistxy  DeliTered  ; 
at  the  Royal  CoHege  of  Physicians  in  1865.  1 
By  the  same  Anthor.    Crown  8vo.  4*.  W. 

Lectures  on  the  Chemioal  Changes  of 
Carbon,  delivered  at  the  Royal  Institution 
of  Greet  Britain.  By  the  same  Author. 
Crown  8vo.  4«.  6d, 

Chemical  Kotes  for  the  Lecture 

Room.  By  Thomas  Wood,  F.CS.  2  vols, 
crown  8vo.  I.  on  Heat,  &c  price  8«.  6<2. 
II.  on  the  Metals,  price  5«. 

A  Treatise  on  Medical  Elec- 
tricity, Theoretical  and  Practical ;  and  its 
Use  in  the  Treatment  of  Paralysis,  Neu- 
ralgia, and  other  Diseases.  By  Julius 
Althaus,  M.D.  &c.  Second  Edition,  with 
Plate  and  62  Woodcuts.  Post  8vo.  price  15#. 

The  Diagnosis,   Pathology,   and 

Treatment  of  Diseases  of  Women ;  including 
the  Diagnosis  of  Pregnancy.  By  Graily 
Hewitt,  M.D.  &c.  President  of  the  Obste- 
trical Society  of  London.  Second  Edition, 
enlarged ;  with  116  Woodcuts.    8vo.  24*. 

Lectures  on  the  Diseases  of  In- 
fancy and  Childhood.  By  Charles  West, 
M.D.  &c.    Fifth  Edition.    8vo.  16«. 

On  Some  Disorders  of  the  Ner- 
vous System  in  Childhood.  Being  the 
Lumleinn  Lectures  delivered  before  the 
Hoy al  College  of  Physicians  in  March  1871. 
By  Charles  West,  M.D.    Crown  8vo.  5«. 

On  the  Surgical  Treatment  of 

Children's  Diseases.  By  T.  Holmes,  M.A. 
&c  late  Surgeon  to  the  Hospital  for  Sick 
Cliildren.  Second  Edition,  with  9  Plates 
and  112  Woodcuts.    8vo.  21». 

A  System  of  Surgery,  Theoretical 

nnd  Practical,  in  Treatises  by  Various 
Authors.  Edited  by  T.  Holsies,  M.A.  &c. 
Surgeon  and  Lecturer  on  Surgery  at  St. 
George's  Hospital,  and  Surgeon-in-Chicf  to 
the  Metropolitan  Police.  Second  Edition, 
thoroughly  re\'ised,  with  numerous  Illus- 
trations.   6  vols.  8vo.  £5  5s. 

Lectures  on  the  Principles  and 

Practice  of  Physic.  By  Sir  Thomas  Wat- 
son, Bart.  M.D.  Physician-in-Ordinary  to 
the  Queen.  Fifth  Edition,  thoroughly  re- 
vised.   2  vols.  8vo.  price  36«. 

Lectures  on  Surgical  Pathology, 

By  Sir  James  Paget,  Bart.  F.R.S.  Third 
Edition,  revised  and  re-edited  by  the  Author 
and  Professor  W.  Turner,  M.B.  8vo.  with 
131  Woodcuts,  2U. 


Cooper's  Dictionary  of  Practio&l 

Surgery  and  Encyclopedia  of  Smglcal 
Science.  New  Edition,  brought  down  to 
the  present  time.  By  S.  A.  Laste,  Saigeoo  to 
St.  Mary's  Hospital,  Ae,  assisted  by  varioos 
Eminent  Surgeons.  You  II.  8vo.  com^ 
pleting  the  work.  [7n  theprtu. 

On  Chronic  Bronchitis^  especially 

as  connected  with  Gout,  Emphysema,  and 
Diseases  of  the  Heart  By  £.  Hkadlax 
Grebithow,  M.D.  F.R.C.P.  &c.  8vo.  7«.  Bd. 

The  Climate   of  the  South   of 

France  as  Suited  to  Invalids ;  with  Notices 
of  Mediterranean  and  other  Winter  Sta- 
tions. By  C.  T.  Willl^lms,  MJ^.  M.D. 
Ozon.  Physician  to  the  Hospital  for  Con- 
sumption at  Brompton.  ScKiond  Edition. 
Crown  8vo.  6«. 

Pulmonary     Consxunption ;     its 

Nature,  Varieties,  and  Treatment :  with  an 
Analysis  of  One  Thousand  Cases  to  exem- 
plify its  Duration.  By  C.  J.  B.  Willl^ms, 
M.D.  F.R.S.  and  C.  T.  WiLLiAMis  M.A. 
M.D.  Oxon.  Physicians  to  the  Hospital  for 
Consumption  at  Brompton.  Post  8vo. 
price  10a.  6dL 

Clinical  Leotures  on  Diseases  of 

the  Liver,  Jaundice,  and  Abdominal  Dropsy. 
By  C.  MuRCHisoN,  M.D.  Physician  and 
Lecturer  on  the  Practice  of  Medicine, 
Middlesex  Hospital.  Post  8vo.  with  26 
Woodcuts,  10#.  ed. 

Anatomy,  Descriptive  and  Sur- 
gical. By  Henry  Grat,  F.R.a  With 
about  410  Woodcuts  from  Dissections.  Fifth 
Edition,  by  T.  Holmes,  M.A.Cantab.  With 
a  New  Introduction  by  the  Editor.  Royal 
8vo.  2a». 

Clinical  Notes    on   Diseases  of 

the  Larynx,  investigated  and  treated  with 
the  assistance  of  the  Laryngoscope,  By 
W.  Marckt,  M.D.  F.R.S.  Crown  8vo. 
with  5  Lithographs,  Cs. 

The  House  I  Live  in ;  or,  Popular 

Illustrations  of  the  Structure  and  Function') 
of  the  Human  Body.  Edited  by  T.G.Girtis. 
New  Edition,  with  25  Woodcuts.  16mo. 
price  2a.  GcL 

Physiological  Anatomy  and  Phy- 
siology of  Man.  By  the  late  R.  B.  Toi»d. 
M.D.  P.R,S.  and  W.  Bowman,  F.RA  of 
King's  College.  With  numerous  I]]u5tra- 
tions.    Vol.  II.  8vo.  25s. 

Vol.  I.  New  E^lition  by  Dr.  Lionel  S. 
Bealb,  F.R.S.  in  course  of  pubJicatioo, 
with  numerous  Illustrations.  Parts  I. 
and  IL  price  7s.  Sd.  each. 
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OuUines    of  Ftaysiologyy  Human 

and  Comparative.  Bj  John  ICarshall, 
F.R.CXS.  Profeasor  of  Suigery  in  University 
CoIlQg^  London,  and  Sturgeon  to  the  Uni- 
versity College  HospitaL  2  vols,  crown  8vo. 
with  122  Woodcats,  82«. 

Copland's  Dictionary  of  Practical 

Medicine,  abridged  from  the  larger  work, 
and  throughout  brought  down  to  the  pre- 
sent state  of  Medical  Science.    8vo.  86«. 


A  jfarmal  of  Materia   Medica 

and  Therapeutics,  abridged  from  Dr. 
Pebeira'b  Elemtnti  by  F.  J.  Farre,  M.D. 
assisted  by  R.  Bextlet,  M.R.C.S.  and  by 
R.  Warinotoit,  F.R.a  1  vol  8vo.  with 
90  Woodcuts,  21«. 

Thomson's    Conspectus   of   the 

British  Pharmacopoeia.  Twenty-fifth  Edi- 
tion, corrected  by  E.  Llotd  Birk£TT,M.D. 
18mo.  6«. 


The  Fine  ArtSy  and  Illustrated  Editions. 


In  Fairyland  ;  Pictures  from  the  Elf- 
World.  By  Richard  Dotle.  With  a 
Poem  by  W.  Allinoham.  With  Sixteen 
Plates,  containing  Thirty-six  Designs 
printed  in  Colours.    Folio,  81*.  6d. 

Life    of     John     Gibson,    B.A. 

Sculptor.  Edited  by  Lady  Eastlake. 
8vo.  10«.  6d. 

Materials  fbr  a  History  of  Oil 

Painting.  By  Sir  Charles  Locke  East- 
lake,  sometime  President  of  the  Royal 
Academy.    2  vols.  8vo.  dO«. 

Albert    Dnrery     his    Life    and 

Works  ;  including  Autobiographical  Papers 
and  Complete  Catalogues.  By  William 
B.  Scott.  With  Six  Etchings  by  the 
Author  and  other  Illustrations.    8vo.  16«. 

Half-Honr  Lectures  on  the  His- 
tory and  Practice  of  the  Fine  and  Orna- 
mental Arts.  By.  W.  B.  Scott.  Second 
Edition.  Crown  8vo.  with  50  Woodcut 
Illustrations,  8f.  6dL 

Italian  Sculptors :  being  a  History  of 
Sculpture  in  Northern,  Southern,  and  East- 
em  Italy.  By  a  C.  Perkins.  With  80 
Etchings  and  13  Wood  Engravings.  Im- 
perial 8vo.  42«. 

Tuscan   Sculptors,  their   Lives, 

Works,  and  Times.  By  the  same  Author. 
With  45  Etchings  and  28  Wood  Engrav- 
ings.   2  vols,  imperial  8vo.  6S#. 

The  Chorale  Book  for  England : 

the  Hymns  Translated  by  Miss  C.  Win k- 
troRTH;  the  Tunes  arranged  by  Prof.  W. 
S.  Bkitxett  and  Otto  GoLD80H]cn>T. 
Fcp.  4to.  12«.  e(i. 

Six  Lectores  on  Harmony.  De- 
livered at  the  Boyal  Institution  of  Great 
Britain.  B|yG.A.MAOrABsnr.  8vo.10f.6cf. 


The  New  Testament,  iliuatrated  with 

Wood  Engravings  after  the  Early  Masters 
chiefly  of  the  Italian  SchooL  Crown  4to. 
63«.  (doth,  gilt  top  ;  or  £5  6f .  morocco. 

The  Lifo  of  Man  SymbcHsed  by 

the  Months  of  the  Tear  in  their  Seasons 
and  Phases.  Text  selected  by  Richard 
PiooT.  25  Illustrations  on  Wood  from 
Original  Designs  by  John  Leighton, 
F.S.A.    Quarto,  42«. 

Cats*  and  Farlie's  Moral  Em- 
blems ;  with  Aphorisms,  Adages,  and  Pro- 
verbs of  all  Nations :  comprising  121  Illus- 
trations on  Wood  by  J.  Leighton,  F.S.A. 
with  an  appropriate  Text  by  R.  Pioot. 
Imperial  Svo.  31*.  6</. 

Saored  and  Legendary  Art.   Bj 

Mrs.  Jameson.  6  vols,  square  crown  Svo. 
price  £5  15*.  6d.  as  follows : — 

Legends  of  the  Saints  and  ICartyra. 
Fifth  Edition,  with  19  Etchings  and  187 
Woodcuts.      2  Tols.  price  81*.  6<fL 

Iiegendfl  of  the  Monaetio  Ordera.  Third 
Edition,  with  11  Etchings  and  88  Woodcuts. 
1  voL  price  21*. 

Iiegendfl 'of  the  Madonna.  Third  Edition, 
with  27  Etchings  and  165  Woodcuts.  1 
voL  price  21«. 

The  History  of  Onr  Lord,  with  that  of  His 
Types  and  Precursors.  Completed  by  Lady 
Eastlakb.  Revised  Edition,  with  13 
Etchings  and  281  Woodcuts.  2  vols, 
price  42ff. 

Lyra  Germanicay  the  Christian  Year. 
Translated  by  CATHSRcns  Wihkworth; 
with  125  Illustrations  on  Wood  drawn  by 
J.  LxEOHTON,  F.S.A.    Quarto,  21f. 

Lyr^  Oermsnioa.  the  Christian  Life. 
T^ranslafed  by  GATHERnrx  Wikkworth  ; 
with  abeat  200  Woodcut  Illustrations  by 
J.  LnoHTOV,  F.S.A.  and  other  Artists. 
Quarto,  21«. 
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The  Useful  ArtSy  Manufactures^  ^c. 


Gwilt's  EncyolopflBdia  of  Archi- 
tecture, with  above  1,600  Woodcuts.  Fifth 
Edition,  with  Alterations  and  considerable 
Additions,  by  Wyatt  PArwoRXH.  8vo. 
price  52«.  6</. 

A  Manual  of  Architecture :  being 

a  Ck>ncise  History  and  Explanation  of  the 
principal  Styles  of  European  Architecture, 
Ancient,  Mediaeval,  and  Renaissance  ;  with 
their  Chief  Variations  and  a  GlMsary  of 
Technical  Terms.  By  Thomas  Mitchell. 
With  150  Woodcuts,    Crown  8vo.  10«.  6A 

History  of  the  Qothic  Bevival; 

an  Attempt  to  shew  how  far  the  taste  for 
Mediieval  Architecture  was  retained  in 
England  during  the  last  two  centuries,  and 
has  been  re-developed  in  the  present.  By 
Charles  L.  Eastlake,  Architect.  With 
many  Illustrations.  Imperial  8vo.  price 
31*.  6d. 

HintB  on   Household  Taste   in 

Furniture,  Upholstery,  and  other  Details. 
By  Charles  L.  Eastlake,  Architect. 
Sec«nd  Edition,  with  about  90  Illustrations. 
Square  crown  8vo.  18«. 

The  Engineer's  Handbook;  ex- 
plaining the  principles  which  should  guide 
the  young  Engineer  in  the  Construction  of 
Machinery.  ByC.  S.  Lowndes.  Post8vo.6». 

Lathes  and  Turning,  Simple,  Me- 
chanical, and  Ornamental.  By  W.  Henry 
NoRTHCOTT.  With  about  240  Illustrations 
on  Steel  and  Wood.    8vo.  18*. 

Principles  of  Mechanism,  designed 

for  the  use  of  Students  in  the  Universities, 
and  for  Engineering  Students  generally. 
By  R.  Willis,  M.A.  F.R.S.  Ac,  Jacksonian 
.  Professor  in  the  Univ.  of  Cambridge.  Second 
Edition  ;  with  374  Woodcuts.    8vo.  18«. 

Handbook  of  Practical  Tele- 
graphy. By  R.  S.  Culley,  Memb.  Inst. 
C.E.  Engineer-in-Chief  of  Telegraphs  to 
the  Post-Office.  Fifth  Edition,  revised  and 
enlarged  ;  with  118  Woodcuts  and  9  Plates. 
8vo.  price  14*. 

Ure's  Dictionary  of  Arts,  Manu- 
factures, and  Mines.  Sixth  Edition,  re- 
written and  greatly  enlarged  by  Robert 
Hunt,  F.R.S.  assisted  by  numertus  Con- 
tributors. With  2,000  Woodcuts.  3  vols, 
medium  8vo.    £4  14».  6</. 


Treatise  on  Mills  and  Millwork* 

By  Sir  W.  Fairbaibn,  Bart.  F.R.a  New 
Edition,  with  18  Plates  and  822  Woodcnti. 
2  vols.  8vo.  82«. 

XTseftil  Information  for  Sngineert.  By 
the  same  Author.  FmsT,  Sisooin),  aad 
Third  Series,  with  many  Plates  aad 
Woodcuts.    3  vols,  crown  8vo.  10«.6d.  each. 

The  Application  of  Oast  and  "Wronglil 
Iron  to  Building  Pnrpoaee.  By  the  same 
Author.  Fourth  Edition,  with  6  Plates  and 
118  Woodcuts.    8vo.  16f. 

Iron  Ship  Building^  its  History 

and  Progress,  as  comprised  in  a  Series  of 
Experimental  Researches.  By  Sir  W.  Pais- 
BAuur,  Bart.  F.R.S.  With  4  Plates  and 
130  Woodcuts,  8vo.  18«. 

EnoyolopflBdia  of  Civil  Engineer- 
ing, Historical,  Theoretical,  and  Practical 
By  E.  Crest,  CE.  With  above  3,000 
Woodcuts.    8vo.  42«. 

A  Treatise  on  the  Steam  Engine, 

in  its  various  Applications  to  Mines,  Mills, 
Steam  Navigation,  Railways,  and  Agri- 
culture. By  J.  Bourne,  CJS.  New  Edition; 
with  Portrait,  87  Plates,  and  646  Woodcuts. 
4tu.  42«. 

Catechism  of  the  Steam  Engine, 

in  its  various  Applications  to  Mines,  Mills, 
Steam  Navigation,  Railways,  and  Agricul- 
ture. By  John  Bourne,  C.E.  New  Edi- 
tion, with  89  Woodcuts.    Fcp.  6#. 

Becent    Improvements    in   the 

Steam-Engine.  By  John  Bourne,  C.E. 
New  Edition,  including  many  New  Ex- 
ample?, with  124  Woodcuts.    Fcp.  8vo.  6#. 

Bourne's  Examples  of  Modem 

Steam,  Air,  and  Gas  Engines  of  the  most 
Approved  Types,  as  employed  for  Pumping, 
for  Driving  Machinery,  for  Locomotion, 
and  for  Agriculture,  minutely  and  prac- 
tically described.  In  course  ef  publication, 
to  be  completed  in  Twenty-fiiur  Parts,  price 
2$.  6d,  each,  forming  One  Volume,  with 
about  50  Plates  and  400  Woodouta. 

A  Treatise  on  the  Screw  Pro- 
peller, Screw  Vessels,  and  Scr«w  Engines, 
as  adapted  for  purposes  of  Peace  aad  War. 
By  John  Boirnk,  C.E.  Third  I^Editioa, 
with  54  Plates  and  287  Woodcuts.  *^[Quarto^ 
price  63s. 

Handbook  of  the  Steam  Engine. 

By  John  Bourne,  C.E.  forming  a  Kkt  le 
the  Author's  Catechism  of  the  Steam  Enginf. 
With  67  Woodcuts.    Fcp.  9». 
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A  HiBtory  of  the  Machine- 
Wrought  Hosiery  and  Lace  Manafactares. 
By  William  Fklkiw,  FX.S.  F.S.S.  With 
Bereral  Illustrations.    Royal  Svo.  21f. 

Mitohell'8  Manual  of  Fraotical 

Assaying.  Third  Edition  for  the  most  part 
re-written,  with  all  the  recent  DisoeTfries 
incorporated.  By  W.  Crookes,  FJt.S. 
With  188  Woodcuts.    8vo.  28f. 

Beimann's  Handbook  of  Aniline 

and  its  Derivatives;  a  Treatise  on  the 
Manufacture  of  Aniline  and  Asiline  Colours. 
Revised  and  edited  by  William  Crookes, 
F.R.a    8vo.  with  5  Woodcuts,  10».  Qd. 

On  the  ManuflEKsture  of  Beet- 
Root  Sugar  in  England  and  Ireland.  By 
William  Crookes,  F.R.S.  With  11  Wood- 
cats.    8vo.  8f .  6<f. 

Fractioal  Treatise  on  Metallurgy, 

adapted  from  the  last  German  Edition  of 
Professor  Kerl's  Metallurgy  by  W. 
Crookes,  F.R.S.  &c.  and  £.  R5hri6, 
Ph.D.  M.E.  3  vols.  Svo.  with  625  Wood- 
cuts, price  £4  19«. 


The  Art  of  Ferftimery ;  the  ffistoiy 

and  Theory  of  Odours^  and  the  Methods  of 
Extracting  the  Aromas  of  Plants.  By  Dr. 
P1BS8E,  F.C.S.  Third  Edition,  with  58 
Woodcuts.    CroTm  8vo.  10s.  6«f. 

Chemioal.  Natural,  and  Fhysioal  Masio» 
for  Juveniles  during  the  Holidays.  By  tlie 
same  Author.  With  38  Woodcuts.  Fcp.  6«. 

Loudon's  Enoyclopeedia  of  Agri- 
culture: comprising  the  Laying-out,  Im- 
provement, and  Management  of  Landed 
Property,  and  the  Cultivation  and  Economy 
of  the  Productions  of  Agriculture.  With 
1,100  Woodcuts.    Svo.  21». 

Iioudon'a  Snoyolopsedia  of  G-ardening : 
comprising  the  "nieory  and  Practice  of 
Horticulture,  Floriculture,  Arboriculture, 
and  Landscape  Gardening.  With  1,000 
Woodcuts.    Svo.  21». 

Bayldon's  Art  of  Valuing  Bents 

and  Tillages,  and  Claims  of  Tenants  upon 
Quitting  Farms,  both  at  Michaelmas  and 
Lady-Day.  Eighth  Edition,  revised  by 
J.  C.  Morton.    Svo.  10«.  6d. 


Religious  and  Moral  Works. 


Old  Testament  Synonyms,  their 

Bearing  on  Christian  Faith  and  Practice. 
By  the  Rev.  R.  B.  Girdlestone,  M.A.  Svo. 

\_Nearly  ready. 

Fundamentals;  or,  Bases  of  Belief 
concerning  Man  and  God :  a  Handbook  of 
Mental,  Moral,  and  Religious  Philosophy. 
By  the  Rev.  T.  Griffith,  M.A.  Svo. 
price  10s.  6<f. 

An  Introduction  to  the  Theology 

of  the  Church  of  England,  in  an  Exposition 
of  the  Thirty-nine  Articles.  By  the  Rev. 
T.  P.  BouLTBEE,  M.A.    Fcp.  Svo.  price  6». 

The  Student's  Compendiimi  of 

the  Book  of  Common  Prayer ;  being  Notes 
Historical  and  Explanatory  of  the  Liturgy 
of  the  Church  of  England.  By  the  Rev.  H. 
Allden  Nash.    Fcp.  Svo.  price  2«.  6<2. 

Prayers  Selected  firom  the  Col- 
lection of  the  late  Baron  Bunsen,  and 
Translated  by  Catherike  Winkworth. 
Part  L  For  the  Family.  Part  II.  Prayers 
and  Meditations  for  Private  Use.  f^. 
8vo.  price  8«.  6<f. 

Churches  and  their  Creeds.    By 

the  Ber.  Sir  Philif  Pbrrimo,  Bart,  late 
Scholar  of  Trin.  ColL  Cambridge,  and 
University  Medallist    Crown  Svo.  10«.  6d: 


The  Bible  and  Popular  Theology; 

a  Re-statement  of  Truths  and  PrindpleSy 
with  special  reference  to  recent  works  of 
Dr.  Liddon,  Lord  Hatherley,  and  the  Right 
Hon.  W.  E.  Gladstone.  By  G.  Vance 
Smith,  B.A.  Ph.D.    Svo.  la.  6rf. 

The  Truth  of  the  Bible ;  Evidence 
from  the  Mosaic  and  other  Records  of 
Creation ;  the  Origin  and  Antiquity  of 
Man  *,  the  Science  of  Scripture ;  and  from 
the  Archseology  of  Different  Nations  of  the 
Earth.  By  the  Rev.  B.  W.  SA^^LE,  M.A. 
Crown  Svo.  7».  6rf. 

Considerations  on  the  Revision 

of  the  English  New  Testament.  By  C.  J. 
Ellicott,  D.D.  Lord  Bishop  of  Gloucester 
and  Bristol.    Post  Svo.  price  7«.6dL 

An  Exposition  of  the  89  Artioles^ 

Historical  and  Doctrinal.  By  E.  Harold 
Browne,  D.D.  Lord  Bishop  of  Ely.  Ninth 
Edition.    Svo.  16«. 

Bzamination-Questiona  on  Bishop 
Browne's  Exposition  of  the  Articles.  By 
the  Rev.  J.  Gorle,  M.A.    Fcp.  8«.  6dl 

The  Voyage  and  Shipwreck  of 

St  Panl;  with  Dissertations  on  the  Ships 
and  Navigation  of  the  Ancients.  By  James 
SinTH,F.R.S.    Crown  Svo.  Charts',  10«,6</> 
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The   liife   and'  Bptotles  of  -St. 

Paul.  By  the  Rer.  W.  J.  CwnrBEARE, 
M.A.  and  the  VcTf  Rev.  J.  8.  Howsoy, 
D.D.  Dean  of  Chester.    Three  Editions :— 

• 

Library  Kdition,  with  all  the  Original 
mnstrations,  Maps,  Landscapes  on  Steel, 
Woodcut^  &c.    2  vols.  4ta  48«. 

INTERMEDIATE  Editiox,  with  a  Selectioo 
of  Maps,  Plates,  and  Woodcuts.  2  vols, 
square  crown  8vo.  dl«.  6(L 

Student's  Edition,  revised  and  con- 
densed, with  46  Illustrations  and  Maps.  1 
voL  crown  8vo.  9«. 

Bvidenoe  of  the  Truth  of  the 

Christian  Religion  derived  Arom  the  Literal 
Fulfilment  of  Prophecy.  By  Alexander 
Keith,  D.D.  87th  Edition,  with  numerous 
Plates,  in  square  8>'o.  120.  6</.;  also  the 
89th  Edition,  in  post  8vo.  with  5  Plates,  6«. 

The  Histozy  And  Destiny  of  the  World 
and  of  the  Church,  according  to  Scripture. 
By  the  same  Author.  Square  8vo.  with  40 
ninstrations,  10«. 

The  History  and  Literature  of 

the  Israelites,  according  to  the  Old  Testa- 
ment and  the  Apocrypha.  By  C.  Db 
Rothschild  and  A.  De  RoriiscniLD. 
Second  Edition.    2  vols,  crown  8vo.  12«.  6<f. 

Vol.   I.  The  HUtorical  Book*,  7«.  6<£. 
Vol.  II.  The  Prophetic  and  Poetical  Writings^ 
price  bs. 

Ewald's  History  of  Israel  to  the 

Death  of  Moses.  Translated  from  the  Ger- 
man. Edited,  with  a  Preface  and  an  Ap- 
pendix, by  Russell  Martineau,  M.A. 
Second  Edition.    2  vols.  8vo.  24«. 

The  See  of  Borne  in  the  Middle 

Ages.  By  the  Rev.  Oswald  J.  Reichel, 
B.C.L.  and  M.A.    8vo.  18«. 

The  Pontifloate  of  Pius  the  Ninth ; 

being  the  Third  Edition,  enlarged  and 
continued,  of  *  Rome  and  its  Ruler.'  By 
J.  F.  Maouire,  M.P.  Post  8vo.  Portrait, 
price  12«.  6(f. 

Ignatius  Loyola  and  the  Early 

Jesuits.  By  Stewart  Rose  New  Edition, 
revised.    8vo.  with  Portrait,  IGf. 

An  Introduction  to  the'  Study  of 

the  New  Testament,  Critical,  Exegetical, 
and  Theological.  By  the  Rev.  S.  Davidsox, 
D.D.  LL.D.    2  vols.  8vo.  80«. 


A<Mtical  and  QrammsHoal  Ckmi-' 

mentary  on  St.  Paul's  Epistles.  ByC  J. 
Ellicott,  D.D.  Lord  Bishop  of  Gloucester 
and  BristoL    8vo. 

Galatians,  Fourth  Edition,  8f.6<l. 
BphesiasiS,  Fourth  Edition.  8«.6(l. 
Pastoral  Eplatlea,  Fourth  Edition,  lOf.  9d, 

Fhilippians,  Ooloasiazis,  and  Phflemon, 
Third  Edition,  10«.  6d. 

Theaaaloniana.  Third  Edition.  7«.  6d. 

Historical  Lectures  on  the  Idfo  of 

Our  Lord  Jesus  Christ :  heing  the  Hulaean 
Lectures  for  1869.  By  C.  J.  Ellioott,  D.D. 
Lord  Bishop  of  Gloucester  and  BristoL 
Fifth  Edition.    8vo.  12«. 

TheGreek  Testament;  withNotea, 

Grammatical  and  ExegeticaL  By  the  Rev. 
W.  Webster,  M.A.  and  tha  Rev.  W.  F. 
Wilkinson,  M.A.    2  vols.  8vo.  £2  4«. 

Home's  Introduction  to  the  Cri- 
tical Study  and  Knowledge  of  the  Holy 
Scriptures.  Twelfth  Edition  ;  with  4  Maps 
and  22  Woodcuts.    4  vols.  8vo.  42«. 

OompendiotLB  Introduction  to  the 
Study  of  the  Bible.  Edited  by  the  Rev. 
John  Atrb,  M.A.  With  Maps,  &c.  Pott 
8vo.  6«. 

The  Treasury  of  Bible  Know- 
ledge; being  a  Dictionary  of  the  Boolw, 
Persons,  Places,  Events,  and  other  Matters 
of  which  mention  is  made  in  Holy  Scrip- 
ture. By  Rev.  J.  Ayre,  MJ^.  With 
Maps,  15  Plate.%  and  numerous  Woodcuts, 
Fcp.  8vo.  Cj. 

Every-day  Scripture  Difficulties 

explained  and  illustratoil.  By  .J.  E.  Pres- 
COTT,  M.A.  I.  Matthew  and  Mark  ;  II.  Luke 
and  Johji.    2  voL^.  8vo.  price  9*.  each. 

The    Pentateuch    and    Book  of 

Joshua  Critically  Examined.  By  the  Right 
Rev.  J.  W.  CoLENso,  D.D.  Lord  Bishop  of 
Natal.     Crown  8vo.  price  6ji. 

The  Pour  Cardinal  Virtues;  Six 

Sermons  for  the  Day,  in  relation  to  the 
Public  and  Private  Life  of  Catholics.  Bv 
the  Rev.  Orby  SiiirLEY,  M.A.  Crown 
8vo.  with  Frontispiece,  7».  6<f. 

The  Formation  of  Christendom. 

By  T.  W.  Allies.  Parts  I.  and  11.  8vo. 
price  VU.  each. 

Four  Discourses  of  ChrsrsostoiDf 

chiefly  on  the  parable  of  the  Rich  Man  and 
Lazarus.  Translated  by  F.  Allr2c,  B-A. 
Crown  8vo.  3«.  6<f. 
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Cnirifltondom'tf  Bitisions ;  nThilo- 

sophical  Sketch  of  the  Divisions  of  the 
Christian  Family  in  East  and  West.  By 
Edmund  S.  Ffoulkes.  Post  8ro.  7».  Bd. 
Pabt  II.  Greeks  and  Latins^  price  15«. 

Thoughts  for  thd  Age.  Br  Elizabeth 
M.  Sewell,  Author  of  'Amy  Herbert.' 
New  Edition.    Fcp.  8vo.  price  5». 

FaMing  TlionghtB  on  Beliglon.  By  the 
same  Author.    Fcp.  ht, 

Belf-examixiation  before  Gonflrmatlon. 
By  the  same  Author.    d2mo.  U.  Qd. 

Thonghts  for  the  Holy  "Week,  for  Young 
Persons.  By  the  same  Author.  New- 
Edition.    Fcp.  8vo.  2s. 

Beadings  for  a  Moith  Preparatory  to 

Confirmation  from  Writers  of  the  Early  and 
English  Church.    By  the  same.    Fcp.  As. 

Readings  for  Xrery  Day  In  Iient,  com- 
pUed  from  the  Writings  of  Bishop  Jeresiy 
Taylor.    By  the  same  Author.     Fcp.  5«. 

Preparation  for  tlie  Holy  Communion; 
the  Devotions  chiefly  from  the  works  of 
Jeremy  Tatlob.    By  the  same.    32mo.  3«. 

Frlnoiples  of  Education  drawn  from 
Nature  and  Revelation,  and  Applied  to 
Female  Education  in  the  Upper  Classes. 
By  the  same  Author.    2  vols.  fcp.  12».  6dL 

Bishop  Jeremy  Taylor's  Entire 

Works;  with  Life  by  Bishop  Heber. 
Revised  and  corrected  by  the  Rev.  C.  P. 
Edex.    10  vols.  £5  bs. 

England  and  Ohristendom.    By 

Archbishop  Manning,  D.D.  Post  8vo. 
price  10«.  6d. 


Singers  and  Songs  of  the  (%itroh< 

being  BiognfpUcal  Sketches  of  the  Hymn- 
Writers  in  aQ  the  principal  Collections; 
with  Notes  on  their  Psalms  and  Hymns. 
By  J06IAH  Miller,  M»A.  Post  8vo.  10«.  Bd, 

^  Spiritual  Songs '  for  the  Sundays 

and  Holidays  throughout  the  Year.  By 
J.  S.  B.  MoNSELL,  LL.D.  Vicar  of  Egfaam 
and  Rural  Dean.  Fourth  Edition,  Sixth 
Thousand.    Fcp.  price  is,  6d. 

The  Beatitudes.  By  the  same  Author. 
Third  Edition,  revised.    Fcp.  3s.  6<f. 

Hla  Pretence  not  his  Memory,  1856. 
By  the  same  Author,  in  memory  of  his  Son. 
Sixth  Edition.    16mo.  Is. 

Lyra  Clemianioay  translated  &om  the 
German  by  Miss  C.  Winkworth.  First 
Series,  the  Christian  Year,  Hymns  for  the 
Sundays  and  Chief  Festivals  of  the  Church ; 
Second  Series,  the  Christian  Life.  Fcp. 
8vo.  price  3s^  Sd.  each  Series. 

Lyra   Euoharistioa  ;    Hymns  and 

Verses  on  the  Holy  Communion,  Ancient 
and  Modem :  with  ether  Poems.  Edited  by 
the  Rev.  Orbt  Shipley,  M.A.  Second 
Edition.    Fcp.  bs. 

Shipley's  Lyra  Messlanica.   Fcp.  Ss, 

Shipley's  Iiyra  Mystioa.   Fcp.  6«. 

Endeavours  after  the  Christian 

Life:  Discourses.  By  James  MARTEfSAu. 
Fourth  Edition.    Post  8vo.  price  7s.  Bd. 

Invocation  of  Saints  and  Angels ; 

for  the  use  of  Members  of  the  English  Church. 
Edited  by  the  Rev.  Orby  Shipley,  M.A. 
24mo.  35.  &d. 


TravelSj  Voyages^  ^c. 


How  to  See  Norway.    By  Captain 

J.  K.  Campbell.  With  Map  and  5  Wood- 
cuts.    Fcp.  8vo.  price  bs. 

Pan  and  the  Pyrenees.    By  Count 

Henry  Russell,  Member  of  the  Alpine 
Club.    With  2  Maps.    Fcp.  8vo.  price  bs. 

Scenes  in  the  Sunny  South;  In- 
cluding the  Atias  Mountains  and  the  Oases 
of  the  Sahara  in  Algeria.  By  Lieut-Col. 
the  Hon.  C.  S.  Vereker,  M.A.  Com- 
mandant of  the  Limerick  Artillery  Militia. 
2  vols,  post  8vo.  price  21«. 

Hours  of  Eaceroisd  in  the  Alps. 

By  John  Tyndall,  LL.D.,  F.R.S.  Second 
Edition,  with  Seven  Woodcuts  by  E.  \Vhym- 
per.    Crown  8vo.  price  12«.  ^d. 


The  Playground  of  Europe.    By 

Lbslib  Stephen,  late  President  of  the 
Alpine  Club.  With  4  Illustrations  on  Wood 
by  E.  Whymper.    Crown  8vo.  10».  6rf. 

Westward  by  Bail :  the  New  Route 

to  the  East.  By  W.F.Rae.  Second  Edition, 
enlarged.  Post  8vo.  with  Map,  price  10«.  6dL 

Travels  in  the  Central  Caucasus 

and  Bashan,  including  Visits  to  Ararat  and 
Tabreez  and  Ascents  of  Kazbek  and  Elbruz. 
By  DonoLAS  W.  Freshfield.  Square 
Oiown  8vo.  with  Maps,  &«.,  18«. 

Oadore  or  Titian's  Country.   By 

JosLAH  Gilbert,  one  of  the  Authors  of  the 
'Dolomite  Mountains.'  With  Map,  Fac- 
simile, and  40  Illustrations.  Irop.8vo.81«.6</. 
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Blgiagging  amongst  Dolomites; 

with  more  than  800  Illustrations  by  the 
▲nthor.  By  the  Author  of  *  How  we  Spent 
ttia  Summer/    Oblong  4to.  price  lb*. 

The  Dolomite  Mountains.    Excur- 

siens  through  Tyrol,  Carinthia,  Camiola, 
and  Friuli.  By  J.  Gilbert  and  G.  C. 
Chubchill,  F.R.G.S.  With  numerous 
Illustrations.    Square  crown  8vo.  21«. 

How  we  Spent  the  Summer;  or, 

a  Voyage  en  Zigzag  in  Switzerland  and 
Tyrol  with  some  Members  of  the  Alpine 
Club.  Third  Edition,  re-drawn.  In  oblong 
4to.  with  about  800  lUustrations,  lb*. 

Fiotures  in  Tyrol  and  Xlaawhere. 
From  a  Family  Sketch-Book.  By  the 
some  Author.  Second  Edition.  4to.  with 
many  lUustratioBS,  21«. 

Beaten  Tracks;  or,  Pen  and  Pencil 
Sketches  in  Italy.  By  the  same  Author. 
With  42  Hates  of  Sketches.  8yo.  16f . 

The  Alpine  Club  Map  of  the  Chain 

of  Mont  Blanc,  from  an  actual  Survey  in 
1868^1864.  By  A.  Adams  -  Reilly, 
F.R.G.S.  M A.C.  In  Chromolithography  on 
extra  stout  drawing  paper  28in.  x  17in. 
price  10«.  or  meunted  on  canvas  in  a  folding 
case,  lU.  ed. 

History    of   Discovery   in   onr 

Australasian  Colonies,  Australia,  Tasmania, 
and  New  Zealand,  from  the  Earliest  Date  to 
the  Present  Day.  By  William  Howitt. 
2  vols.  8vo.  with  3  Maps,  20«. 

The   Capital  of  the  Tycoon;   a 

Narrative  of  a  3  Years'  Residence  in  Japan. 
By  Sir  Rutherford  Aloock,  K.C.B. 
2  vols.  8vo.  with  numerous  Tllastrations,  425. 


Pilgrimages  in  the  Pyrenees  and 

Landes.  By  Dents  Shtns  Lawloe. 
Crown  8vo.  with  Frontispiece  and  Vignette, 
price  15s. 

Guide  to  the  Pyrenees,  for  the  use 

of  Mountaineers.  By  Charlkh  Packe. 
Second  Edition,  with  Maps,  &c  and  Appen- 
dix.   Crown  8vo.  7«.  Sd, 

The  Alpine  Guide.   By  Johk  Ball, 

M.R.IA..  late  President  of  the  Alpine  Qub. 
Post  8vo.  with  Maps  and  other  Illustrations. 

Guide  to  the  Baitem  Alps,  price  lOi.U, 

Guide  to  the  'Weetern  Alps,  inolndins 
Mont  Blanc,  Monte  Rosa,  Zermatt,  &c 
price  6f .  Qd 

Guide  to  the  Central  Alps,  including 
all  the  Oberland  District,  price  7«.  Sd, 

Introduotion  on  Alpine  Travelling  in 
general,  and  on  the  Geology  of  the  Alps, 
price  Is.  Either  of  the  Three  Volumes  or 
Parts  of  the  Alpine  Guide  maybe  had  with 
this  Introduction  prefixed,  price  Is.  extra* 


The  Northern  Heights  of  Lon- 
don ;  or,  Historical  Associations  of  Hamp- 
steady  Highgate,  Muswell  Hill,  Homsey, 
and  Islington.  By  William  Howitt. 
With  about  40  Woodcuts.  Square  crown 
8vo.  21«. 

The    Bnral    Life   of    England. 

By  the  same  Author.  With  Woodcuts  by 
Bewick  and  Williams.   Medium  8vo.  12«.  M. 

Visits    to    Bemarkable    Places: 

Old  Halls,  BatUe-Fields,  and  Scenes  illas- 
trative  of  striking  Passages  in  KnglUh 
Historj*  and  Poetry.  By  the  same  Author. 
2  volf.  square  crown  8vo.  with  Wood  En- 
gravings, 25s. 


Works  of  Fiction, 


Novels  and  Tales.     By  the  Right 

Hon.  B.  Disraeli.  Cabinet  Editions,  com- 
plete in  Ten  Volumes,  crown  8vo.  price  6«. 
each,  as  follows  : — 


LOTHAIR,  6». 

CosDrosBY,  6«. 
Sybil,  6«. 
Tancred,  6». 


Venetia,  6». 
Alrot,  Ixion,  &c.  6*. 
Youifo  Duke,  &c.  6«. 
Vivian  Grey,  6«. 


CoNTARiNi  Fleming,  Ac,  6«. 
Henrietta  Temple,  6». 

A  Visit  to  my  Discontented  Cou-   | 

sin.    Reprinte<l,  with  some  Additions,  from 
Fra$er'$  Maqaz'.ne,  Crown  8vo.  price 7».  6</.    ! 


Stories  and'Tales.'iBy  E.  M.  Sbwell. 

Comprising  Amy  Herbert ;  Gertrude ;  th« 
Earti  Daughter  ;  the  Experience  of  Lift ; 
Cltve  Hall;  Ivors ;  Katharine  Aehton ;  Mat' 
garet  Percital ;  Laneton  Par9onage  ;  and 
Ursula.  The  Ten'Works  complete  in  Ei^ht 
Volumes  crown  8vo.  bound  in  leather  and 
contained^in  a  Box,  price  Two  Guineas. 

Our  Children's  Story.    By  One  of 

fEeuM3o8sips.  By 'the  Author  of  *VoTag« 
en  Zigzag,^  Ac  Small  4to.  with';  Siztr 
Illustrations  by  the  Author,  price  10«.  ML 
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Cabinet   Edition,  in  crown  Svo.  of 

Stories  and  Tales  by  Miss  Srwell  : — 


Katharine  Ashtoit, 

Margaret    Perci- 
NAL,  b$. 

Laneton   Parson- 
age, 4t.  Sd. 


Amt  Herbert,  2m,  Qd, 
Gertrude,  2m.  6d. 
Ka.rl's  Daughter, 

Experience  of  Life, 

2m,  Bd. 
Cleye  Hall,  8«.  6dL     Ursula,  4*.  6d. 
Ivors,  8«.  %d,  ' 

A  Glimpte  of  the  "World.   Fcp.  7«.  9d. 

Journal  of  a  Home  Life.  Post  Svo.  te .  9d, 

Alter  Life ;  a  Sequel  to  the  'Journal  of  a  Home 
Lifie.'    Post  8to.  lt«.  6d, 

The  Modern  Novelist's  Library. 

Each  Work,  in  crown  Svo.  complete  in  a 
Single  Volume : — 

Melville's  Gladiators,  2m.  boards ;  2m.  6d. 

cloth. 
-^— — —  Good  for  Nothing,  2m.  boards ; 

2m.  6dl  cloth. 
— — —   Holhbt    House,    2m.   boards; 

2m.  6d.  cloth. 

Interpreter, 2«. boards;  2m.  6d. 


cloth. 

Kate   Coventry,   2m.  boards ; 

2m.  6d.  cloth. 

Queen's   Maries,  2m,   boards; 


2m.  Sd.  cloth. 
Trollope's   Warden,  1m.  6dL  boards;    2m. 

cloth. 
■  Barchester  Towers,  2«.  boards; 

2m.  6d.  cloth. 
Bramlet-Moore's   Six   Sisters   of   the 

Valleys,  2m.  boards;  2m.  Sd.  cloth. 

leme  ;  a  Tale.  By  W.  Stbuart  Trench, 
Author  of  *  Kealities  of  Irish  Life.'  Second 
Edition.    2  vols,  post  Svo.  price  21m. 
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The  Qiant ;  a  Witch's  Story  for  English 
Boys.  Edited  by  Miss  Sewbll,  Author  of 
'  Amy  Herbert,'  &c.    Fcp.  8v«.  price  5f . 

Unole  Peter's  Fairy  Tale  for  the  XlXth 
Century.  By  the  same  Anthor  and  Editer. 
Fcp.  Svo.  7m.  SA 

The  Home  at  Heatherbrae;   • 

Tale.    By  the  Author  of 'Everley.'    Yep. 
Svo.  price  5«. 

Becker's  Gk^lns ;  or,  Roman  Scenes  of 
the  Hme  of  Augustus.    Post  Svo.  7«.  6dL 

Becker's  Charides:  Illustrative  of 

Private  Life  of  the  Ancient  Greeks.    Post 
Svo.  7m.  6rf. 

Tales  of  Ancient  Greece.  By  George 

W.  Cox,  M.A.  late  Scholar  of  Trin.  CoD. 
Oxford.    Crown  Svo.  price  6m.  Sd. 

Cabinet  Edition  of  Novels  and 

Tales  by  G.  J.  Whyte  Melville  : — 


The  Gladiators,  5«. 
DioBY  Grand,  5«. 


HoLMBY  House,  6t. 
Good  for  Nothing,  6s. 


Kate  Coventry,  5m.  Queen's  Maries,  6». 
General  Bounce,  5«.IThe  Interpreter,  6t. 

Wonderftil  Stories  from  Norway, 

Sweden,  and  Iceland.  Adapted  and  arranged 
by  Julia  Goddard.  With  an  Introductory 
Essay  by  the  Rev.  G.  W.  Cox,  M  JL  and 
Six  Illustrations.    Square  post  Svo.  Sm. 


Poetry  and  The  Drama. 


Thomas  Moore's  Poetical  Works, 

the  only  Editions  containing  the  Author's 
last  Copyright  Additions : — 

Shamrock  Edition,  price  S«.  6d. 

Ruby  Edition,  with  Portrait,  Bm. 

Cabinet  Edition,  10  vols.  fcp.  Svo.  35*. 

People's  Edition,  Portrait,  &c.  10m.  Sd. 

Library  Edition,  Portrait  &  Vignette,  14m. 

Moore's  Lalla  Bookh,  Tenniel's  Edi- 
tion, with  6S  Wood  Engravings  from 
Original  Drawings  and  other  Illustrations. 
Fcp.  4to.  21«. 

Moore's  Irish  Melodies,  Madise's 

Editien,  with  161  Steel  Plates  flrom  Original 
Drawings.    Super-royal  Svo.  Sis.  6d. 

Miniature  Sdition  of  Moore's  Irish 
MehditM,  with  Maclise's  lUnstrationt  (as 
above),  reduced  in  Lithography.  Imp. 
16me.  10s.  6d. 


Southey's   Poetical  Works,  with 

the  Author's  last  Corrections  and  copyright 
Additions.  Library  Edition.  Medium  Svo. 
with  Portrait  and  Vignette,  lit. 

Lays  of  Ancient  Bome ;  with  iwy 

and  the  Armada.  By  the  Right  Hon.  Lord 
Macaulay.    16mo.  4t.  Qd. 

Iiord    Maoaulay's    Ijays    of    Ancient 

Rome.  With  90  lUustrations  on  Wood, 
Original  and  from  the  Antique,  from 
Drawings  by  G.  Scharf.    Fcp.  4to.  21«. 

Miniature  Bdition  of  Iiord  Maoanlay*s 
Lays  of  Ancient  Rome,  with  Scharfs 
Illustrations  (as  above)  reduced  in  Litho- 
graphy.   Imp.  16mo.  10«.  Qd. 

(Goldsmith's  Poetical  Works,  Illus- 
trated with  Wood  Engravings  from  Designs 
by  Members  of  the  Etchino  Club.  Imp. 
16mo.  7s.  9d, 
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John  Jemingliam'B  JburnaL  ^. 

8vo.  price  St.  6c/. 

The  Mad  War  Planet,  and  other 

Poraof.  J  By  Wujaau  Howitt,  Author  Qf 
*  YisitB  to.  Remarkable  Places,*  &c  Fcp. 
8to.  price  5$. 

Eooharis;  a  Poem.   ByF.  KaoiKAU) 

Statham  (Francis  Reynolds),  Author  of 
< Alice  Rushton,  and  other  Poems'  and 
*GlAphyra,  and  other  Poems.'  Fcp.  8vo. 
price  8f.  6dL 

Poems  of  Bygone  Years.    Edited 

by  the  Author  of  'Amy  Herbert.*  Fcp. 
8to.  6f. 

Poems.  By  JiAK  Ikgrlow.  Fifteenth 
Edition.    Fcp.  8vn.  5s. 

Poems  by  Jean  Xngelpw*    ^i^^ 

nearly  100  Illustrations  by  Eminent 
Artists,  engraved  on  Wood  by  Dalziel 
Brothers.    Fcp.  4to.  21«. 

Mopsa  the  Fairy.   By  Jban  Ikqblow. 

With  Eight  lUnstrations  engraved  on  Wood. 
Fcp.  8vo.  6«. 

A  Story  of  Doom^  and  other  Poems. 
By  Jkax  Inoblow.  Third  Edition.  Fcp. 
price  5«. 


Bowdler's   Family    Shakapeace( 

cheaper  Genuine  Edition,  oomplete  in  1  toI. 
large  type,  with  86  Woodcut  IllnstratiQiu, 
price  14«.  or  in  6  pocket  vo]8.8f.  Bd,  each. 

Arondines  CaXOi.  CoUegitatque  edidit 
H.  Dburt,  M.A.  Editio  Sezta,  curavit  H. 
J.  Hodgson,  M JL   Crown  8vo.  price  7f.  GdL 

Horatii  Opera^  Pocket  Edition,  with 
carefully  corrected  Text,  Marginal  Refer- 
ences, and  Introduction.  Edited  by  the  Rev. 
J.  £.  ToNOS,  M»A.    Square  ISmo.  4s.  6dL 

Horatii  Opera»  Llbraiy  Edition,  with 
Copious  English  Notes,  Maiginal  References 
and  Various  Readings.  Edited  by  the  Rev. 
J.  E.  ToNOB,  M.A.    8vo.  2U. 

The  JBneidof  Virg^  Translated  into 
English  Verse.  By  Jomf  Conik otok,  MJL 
Corpus  Professor  of  Latin  in  the  Univeni^ 
of  Oxford.    New  Edition.    Crown  8vo.  9t. 

Hunting    Songs    and   Miso^Ua- 

neous  Verses.  By  R.  E.  Eobrtoii  Wab- 
BURT09.    Second  Edition.    Fcp.  8vo.  b$. 

Works  by  Edward  Yardley  :— 

Faktastic  Stories,  fcp.  8f.  6cf. 
Melusihb  and  other  Poems,  fcp.  St. 
Horace's  Odes  tranglaied  into  English 

Verse,  crown  8vo.  6«. 
Supplbmentart   Stories    w%d    Poems, 

fcp.  8«.  6<l.  . 


Rural  Sports,  ^c. 


Enoydopeedia  of  Bnral  Sports ; 

a  Complete  Account,  Historical,  Practical, 
and  Descriptive^  of  Hunting,  Shooting, 
Fishing,  Racing,  &c.  By  D.  P.  Blaine. 
With  above  600  Woodcuts  (20  from  Designs 
by  JoHK  Leech).    8vo.  2U. 

The  Dead  Shot,  or  Sportsman's  Com- 
plete Guide ;  a  Treatise  on  the  Use  of  the 
Gun,  Dog-breaking,  Pigeon-shooting,  &c 
By  Marksman.    Fcp.  with  Plates,  55. 

A  Book  on  Angling:  being  a  Com- 
plete Treatise  on  the  Art  of  Angling  in 
every  branch,  including  full  Illustrated 
Lists  of  Salmon  Flies.  Bv  Francis  Francis. 
Second  Edition,  with  Portrait  and  15  other 
Plates,  plain  and  coloured.    Post  8vo.  15«. 

Wilcooks's  Sea-Fisherman:  com- 
prising the  Chief  Methods  of  Hook  and  Line 
Fishing  in  the  British  and  other  Seas,  a 
glance  at  Nets,  and  remarks  on  Boats  and 
Boating.  Second  Edition,  enlarged,  with 
80  Woodcute.    Post  8vo.  12«.  (W. 


The   Fly- Fisher's    Entomology* 

By  Alfred  Ronalds.  With  coloui^ 
Representations  of  the  Natural  and  Artifi- 
cial Insect.  Sixth  Edition,  with  20  coloured 
PUtes.    8vo.  14#. 

The  Book  of  the  Boaoh.    By  Gbi- 

viLLE  Fennell,  of  *  The  Field.*  Fcp.  8vo. 
price  2«.  6</. 

Blaine's  Veterinary  Art :  a  Treatise 

on  the  Anatomy,  Physiology,  and  Curative 
Treatment  of  the  Diseases  of  the  Hone, 
Neat  Cattle,  and  Sheep.  Seventh  Edition, 
revised  and  enlarged  by  C.  Stbbl.  8  to. 
with  Platea  and  Woodcuto,  ISs. 

Horses  and  Stables.     By  Colonel 

F.  FiTZWYORAM,  XY.  the  King*8  Hnasan. 
With  24  Plates  of  Woodcut  lUustratioiu, 
containing  very  numerous  Figures.   Svo.l5«> 

Youatt  on  the  Horse.    Revised  aod 

enlarged  by  W.  Watson,  M.R.C.V.a  8to. 
with  numerous  Woodcuts,  I2«.  6<f. 

Youatt  on  the  Dog.    (By  the  nme  Author.) 
8vo.  with  numerous  Woodcuts,  6s. 
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The  Dog  in  Health  and  Disease 

By  SroNEHEiraB.  With  70  Wood  En- 
grayings.  New  Edition.  Square  crown 
8vo.  10m,  6dL 

The  Greyhound.  By  the  same  Author. 
Bevised  Edition,  with  24  Portraits  of  Grey- 
hounds.   Square  crown  8vo.  10«.  GdL 

Bobbina's  Cavalry  Catechism;  or, 

Instructions  on  Cavaliy  Exercise  and  Field 
Movements,  Brigade  Movements,  Out- 
post Duty,  Cavidry  supporting  Artillery, 
Artillery  attached  to  Cavalry.  12mo. 
price  fit. 


The  Horse's  Foot»andhow  to  keep 

it  Sound.    By  W.  MnjEa,  Esq.   mntfa  Edi- 
tion, with  Dlustrationa.     Imp.  8vo.  12f.  6dL 

A  Plain  TreatlBa  on  Horae-Bhooins*  By 

the  same  Author.    Sixth  Edition,  post  8to. 
with  Illustrations,  2s.  Bd. 

Stables  and  Stable  Fittings.  Bythasune. 
Imp.  8vo.  with  18  Plates,  15«. 

Bemarks  on  Hones'  Teeth,  addressed  to 
Purchasers.  By  the  same.  Post  8vo.  Is.  6d 

The  Ox,  his  Diseases  and  their  Treat- 
ment ;  with  an  Essay  on  Parturition  in  the 
Cow.  By  J.  B.  DoBSON,  M.B.ay.S.  Crown 
8vo.  with  niustrations,  7s.  6dL 


Works  of  Utility  and  General  Information. 


The  Law  of  Nations  Considered 

'  OS  Independent  Political  Communities.  By 
Sir  Traters  Twiss,  D.CX.  2  vols.  8vo. 
80«.  or  separately,  Past  I.  Peace,  12«. 
Part  II.  War,  18#. 

The    Theory   and   Fraotioe   of 

Banking.  By  Hekrt  Dunkino  Macleod, 
MJl.  Barrister-at-Law.  Second  Edition, 
entirely  remodelled.    2  vols.  8vo.  80«. 

M'Cnllooh's    Diotionary,    Frao- 

tical.  Theoretical,  and  Historicsl,  of  Com- 
merce and  Commercial  Navigation.  New 
Edition,  revised  throughout  and  corrected 
to  the  Present  Time ;  with  a  Biogriq[>hical 
Notice  of  the  Author.  Edited  by  H.  O. 
Bbid,  Secretary  to  Mr.  MK^ulloch  for  many 
years.    8vo.  price  63«.  doth. 

Modem    Cookery    for    Private 

Families,  reduced  to  a  System  of  Essy 
Practice  in  a  Series  of  carefblly-tested  Be- 
ceipts.  By  Eliza  Acton.  Newly  revised 
and  enlarged;  with  8  Plates,  Figures,  and 
150  Woodcuts.    Fcp.  6i. 

A  Fraotioal  Treatise  on  Brewing ; 

with  Formula  for  Public  Brewers,  and  In- 
structions for  Private  Families.  By  W. 
Black.    Fifth  Edition.    8vo.  10«.  Bd, 

The  Cabinet  Lawyer;  a  Popular 

Digest  of  the  Laws  of  England,  Civil, 
Criminal,  and  Constitutional.  Twenty-third 
Edition,  corrected  and  brought  up  to  the 
Present  Date.    Fcp.  8vo.  price  7«.  Sd, 

Mannder's  Treasury  of  Know- 
ledge and  Library  of  Eeference :  comprising 
an  English  Dictionary  and  Grammar,  Uni- 
versal Gazetteer,  Classical  Dictionary, 
Chronology,  Law  Dictionary,  Synopsis  of 
th«  Peersge,  Useftd  Tables,  Ac   Fcp.  6«. 


Chess  Openings .   By  F.  W.  Lokokak, 

Balliol  College,  Oxford.    Fcp.  8vo.  2«.  eii. 

Hints  to  Mothers  on  the  lianage- 

ment  of  their  Health  during  the  Period  of 
Pregnancy  and  in  the  Lying-in  Boom.  By 
Thomas  Bull,  M.D.    Fcp.  be. 

The  Maternal  Management  ot 

Children  in  Health  and  Disesse.  By  Thomas 
BiTLL,  M.D.    Fcp.  be. 

How  to  Nnrse  Sick  Children; 

containing  Directions  which  may  be  fraud 
of  service  to  all  who  have  charge  of  the 
Toung.  By  Charles  West,  M.D.  Second 
Edition.    Fcp.  8vo.  1«.  Bd. 

Notes  on  Lying-in  Institutions ; 

I  with  a  Proposal  for  Organising  an  faistitU'' 
tion  fbr  Training  Midwives  and  Midwifery 
Nurses.  By  Florexcb  Niohtinoale. 
With  several  Illustrations.  8vo.  price  7f..^ 

Notes  on  Hospitals.   By  Flobbtcb 

NioHmroALE.  Third  Edition,  enlarged^ 
with  13  Plans.    Post  4to.  18s. 

Tidd   Pratt's   Law   relating  to 

Benefit  Building  Societies;  with  Fraetieal 
Observations  on  the  Act  and  all  the  Cases 
decided  thereon,  also  a  Form  of  Bulse  and 
Forms  of  Mortgages.    Fep.  8s.  6d. 

Collieries  and  Colliers :  a  Handbook 

of  the  Law  and  Leading  Cases  relating 
thereto.  By  J.  C.  Fowler,  Barrister. 
Second  Edition.    Fcp.  8vo.  7s.  Bd. 

Conlthart's     Decimal     Interest 

Tables  at  Twenty-four  Different  Bates  not 
exceeding  Five  per  Cent  Calculated  for  the 
use  of  Bsnkers.  To  which  are  added  Com- 
mission Tables  at  One-eighth  and  Oae- 
fourth  per  Cent    8vo.  16s. 
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Willioh's  Popular  Tables  for  Ab- 

oertaining  the  Yalae  of  Liflehold,  Leasehold, 
and  Church  Property,  Renewal  Fines,  &c. ; 
the  Public  Funds ;  Annual  Average  Price 
and  Interest  on  Consols  from  1781  to  1867 ; 
Chemical,  Geographical,  Astronomical, 
Trigonometrical  Tables,  &c.    Post  Svo.  10«. 


Fewtner's  Comprehensive  Speci- 
fier; a  Guide  to  the  Practical  Specification 
of  every  kind  of  Building^Artifioer's  Work : 
with  Forms  of  Building  Conditions  and 
Agreements,  an  Appendix,  Foot-Netes,  and 
Index.  Edited  by  W.  Touxo.  Architect 
Crown  8vo.  6f . 


Periodical  Publications. 


The  Edinburgh  Beview,  or  Cri- 
tical Journal,  published  Quarterly  in  Janu- 
ary, April,  July,  and  October.  8vo.  price 
6s.  each  Number. 

Kotes  on  Books :  An  Analysis  of  the 
Works  published  during  each  Quarter  by 
Messrs.  Longmans  A  Co.  The  object  is  to 
enable  Bookbuyers  to  obtain  such  informa- 
tion regarding  the  various  works  as  is  usu- 
ally afforded  by  tables  of  contents  and  ex- 
planatory prefaces.  4to.  Quarterly.  Grafu. 


Fraser's  Magazine.  Edited  by  Jamb 

Anthony    Froude,   ILA.     New    Serie 
published  on  the  1st  of  each  Month.    Svo. 
price  2«.  6<f .  each  Number. 

The  Alpine  Journal ;  A  Beoozd  of 

Mountain  Adventure  and  Scientific  Obser- 
vation. By  Members  of  the  Alpine  Qub. 
Edited  by  Leslie  Stephen.  Published 
Quarterly,  May  81,  Aug.  81,  Nov.  80,  Feb. 
28.    8vo.  price  1«.  6</.  each  Number. 


Knowledge  for  the  Young, 


TheStepping  Stone  toEnowledge: 

Containing  upwards  of  Seven  Hundred 
Questions  and  Answers  on  Miscellaneous 
Subjects,  adapted  to  the  capacity  of  Infant 
Minds.  By  a  Mother,  New  Edition, 
enlarged  and  improved.    18mo.  price  1«. 

The  Stepping  Stone  to  Geography: 
Containing  several  Hundred  Questions  and 
Answers  on  Geographical  Subjects.  18mo.  U. 

The  Stepping  Stone  to  English  History: 
Containing  several  Hundred  Questions  and 
Answers  on  the  History  of  England.    U. 

The  Stepping  Stone  to  Bible  Know- 
ledge: Containing  several  Hundred  Ques- 
tions and  Answers  on  the  Old  and  New 
Testaments.    18mo.  Is. 

The  Stepping  Stone  to  Biography: 
Containing  several  Hundred  Questions  and 
Answers  on  the  Lives  of  Eminent  Men  and 
Wcmien.    18mo.  U. 


Second  Series  of  the  Stepping 

Stone  to  Knowledge:  containing  upwards 
of  Eight  Hundred  Questions  and  Answers 
on  Miscellaneous  Subjects  not  contained  in 
the  First  Series.    18mo.  Is. 

The  Stepping  Stone  to  French  Pronun- 
ciution  and  Conversation  :  Containing  seve- 
ral Hundred  Questions  and  Answers.  By 
Mr.  P.  Sadler.    18mo.  Is. 

The  Stepping  Stone  to  English  Gram- 
mar :  Containing  several  HundrediQuestions 
and  Answers  on  English  Grammar.  By 
Mr.  P.  Sadler.    18mo.  1*. 

The  Stepping  Stone  tolNatnral  History: 
Vertebrate  or  Backboned  Animals. 
Part  I.  Mammalia  ;  Part  II.  Birdty  Rep- 

tileSf  Fishes.     18mo.  1<.  each  Part. 


INDEX. 


ACTOv's  Modern  Cookery 19 

Alooce's  Residence  iu  Japan 16 

Allies  on  Fonnation  of  Chrbtendom 14 

Allen's  Discourses  of  Chrysostom 14 

Alpine  Guide  (The) 1« 

Journal 20 

AlthjLUS  on  Medical  Blectricity  10 

Abitold's  Manual  of  English  Literature  . .  5 

Abkott's  Elements  of  Pliysics  8 

Aruiidines  Cami  18 

Aut  umn  Holidays  of  a  Country  Parson  ....  6 

Atbe'8  Treasury  of  Bible  Knowledge 14 

Bacon's  Essays  by  Whatblt  6 

life  and  Letters,  by  Speddino  . .  4 

Works 5 

Bain*s  Mental  and  Moral  Science   7 

on  the  Senses  and  Intellect 7 

Ball's  Guide  to  the  Central  Alps 16 

. Guide  to  the  Western  Alps 16 

. Guide  to  the  Eastern  Alps  16 

Ratldon's  Rents  and  Tillages 13 

BeateuTracks  16 

Beck.eb.*8  Charielet  Kid  OaUnt 17 

Bbntet's  Sanskrit-English  Dictionary  ....  6 

BEB5ABD  on  British  Neutrality  1 

Black's  Treatise  on  Brewing 19 

Blacklet's  German-English  Dictionary  . .  6 

Blaine's  Rural  Sports 18 

Veterinary  Art 18 

Booth's  Saint-Simon 3 

BouLTBBB  on  39  Articles 13 

Boubbb  on  Screw  Propeller 12 

^'s  Catechism  of  the  Steam  Engine . .  12 

Examples  of  Modem  Engines   . .  12 

Handbook  of  Steam  Engine  ....  12 

Treatise  on  the  Steam  Engine....  12 

Improrements  in  the  same 12 

BowDLBB's  Family  Skaxspeabb 18 

Boyd's  Reminiscences 3 

Bbamlet-Moobb's  Six  Sisters  of  the  Valley  17 
Bbandb'8  Dictionary  of  Science,  Literature, 

and  Art 9 

Bbat's  (C.)  Education  of  ths  Feelings  ....  7 

Philosophy  of  Necessity  7 

OnForoe 7 

Bbownb's  Exposition  of  the  S9  Articles ....  IS 

Bbuvbl's  Lifs  of  Bbxtvbl  S 

Bqoklb'b  History  of  CiTilisation i 

Bull's  Hints  to  Mothers 19 

■           Maternal  Management  of  Children . .  19 

Bwbbb'b  God  in  History S 

—  Prayers  13 

Bvbkb'b  Vicissitudes  of  Families 4 

Bvbtov'b  Christian  Church  s 


Cabinet  Lawyer 19 

Campbell's  Norway 15 

Cabnota's  Memoirs  of  Pombal 3 

Cates's  Biographical  Dictionary 4 

Cats  and  Fablie's  Moral  Emblems    11 

Changed  Aspects  of  Unchanged  Truths  ....      6 

Chesnbt's  Indian  Polity     2 

Waterloo  Campaign    2 

Chesnet's  and  Reete's  Military  Essays  . .      2 

Chorale  Book  for  England   11 

Clouoh's  Lives  Arom  Plutarch 2 

CoLENSO  (Bishop)  on  Pentateuch  and  Book 

of  Joshua 14 

Commonplace  Philosopher  in  Town  and 

Country  G 

Coninoton's  Translation  of  Virgil's  iEneid  18 
CoNTANSEAU'B  Two  French  Dictionaries ..  6 
CoNTBEABE  and  HowsoN'sLife  and  Epistles 

ofSt.Paul 14 

CooPBB'8  Surgical  Dictionary 10 

Copland's  Dictionary  of  Practical  Medicine  11 
CoULTHABT's  Decimal  Interest  Tables  ....  19 
Counsel  and  Comfort  from  a  Ciiy  Pulpit   . .      6 

Cox's  (G.  W.)  Aryau  Mythology    3 

Tale  of  the  Great  Persian  War     2 

Tales  of  Ancient  Greece  ....    17 

Cbbst's  encyclopedia  of  Civil  Engineering    12 

Critical  Essays  of  a  Country  Parson 6 

Cbookbs  on  Beet-Root  Suarar 13 

'8  Chemical  Analysis 9 

Cullet's  Handbook  of  Telegraphy 12 

CuSACK's  Student's  History  of  Ireland  ....     2 


lyAuBiONfi's  History  of  the  Reformation  in 

the  time  of  Caltin 2 

Dayidboh's  Introduction  to  New  Testament  14 

Dead  Shot  (The),  I^Mabksican 18 

De  la  Rive's  Treatise  on  Electricity 8 

Denibon's  Vice-Regal  LlflB i 

Db  Tocqvbtillb's  Demooracj  in  America .  2 

DiSBABLi's  Lothair 16 

Novels  and  Tales •ic 

DoBBON  on  the  Ox it 

DoYB's  Law  of  Storms  g 

DoTLB'B  Fairyland n 

Dtib'b  City  of  Rome 2 

Babtlakb's  <^thic  Revival    12 

Hints  on  Household  Turte ....  12 

History  of  Oil  Ptdnting   u 

Hft  of  Gibson 11 

Bdinburgh  Review  20 

Elements  of  Botany 9 


HEW  WORKS 


Bixtcorr  KB  Ihe  Revision  at  the  BnftUih 
MawTMlunenl  ] 

L«turM  cm  life  of  Christ  ....  1 

OomaienlUTonGmlBtUM  ....  1 

FiMoral  Bpiit.  1 

PhlUppluii.Ao.  1 

Bwiui'aHlstoi7ofInru]  1 
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